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HE  century  now  clofed  has  beeil  very  remarkable  in 
regard  to  aftronomy:  telefcopes,  indeed,  and  the  laws  of 
Kepler  and  of  attraiSlion,  will  place  the  i^th  century  at  the 
head  of  all  the  reft.  Nothing  had  been  before  done,  and  the 
fir  ft  century,  when  alironomers  began  to  labour,  ought  to  be 
that  of  dilcovcries.  But  the  i8th  ccnturv  has  furriiflied  us 
with  at  leaft  twelve  epochs  fo  important  that  it  will  bear  to 
be  compared  with  the  preceding.  A  new  capital  planet  and 
eight  fatclliles  difcovered,  the  periodicar  return  of  comets 
J<no\vn  and  denionftrated,  and  68  new  comets  obfirrved  and 
determined;  the  aberration  and  nutation  of  the  ftars;  the 
tranfit  of  Venus,  and  the  true  diftance  of  the  fun  and  of  all 
the  planets;  the  figure  of  the  earth  and  its  irfcirularitiesj 
calculations  in  regard  to  the  inequalities  produced  bv  attrac- 
tion, and,  above  all,  in  regard  to  Jupiter  iukI  Saturn,  which 
have  furni(hed  correct  tab'es  of  all  the  planets  and  their  fa- 
tellites;  tables  of  the  moon,  the  mod  important  of  all,  car- 
\  ricd  to  the  precilion  of  a  quarter  of  a  ixiinute ;  and,  in  the 
laft  place,  50,000  ihirs  accurately  obfeived  :  all  thcfe  far  fur- 
pafs  the  hopes  which  could  have  been  Conccii'ecl  a  ceu  ury 
ago  of  the  progrefs  of  alironomy  fuice  that  periods  To  ihefe 
we  muft  add  the  improvement  of  aftronomical  inrtrufnents  : 
.ftclors,  meridian  telefcopes,  whole  circles,  refledliiig  circles,. 

'   Vwrn  Magazin  Enjyd'jpeciique,  No.  17,  an.  9. 
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tdefcopes  by  Short  and  Herfchel,  compenfation  balances, 
marine  time-keepers,  all  affumed  in  the  lali  century  a  new 
face. 

The  conclufion  of  the  lall  century  was  remarkable  in 
many  refpefts.  Some  days  before  the  end  of  the  year  1799, 
C.  Mechaln  difcovered  a  comet  in  Ophiuchus;  it  was  ob- 
ferved  alfo  by  Meflicr.  Mechain  and  Burckhardt  took  the 
carlieft  opportunity  of  calculating  the  elements  of  it. 

What  was  fo  tedious  and  difficult  fifty  years  ago,  is  at  pre- 
fent  the  work  of  a  few  hours.  This  comet  was  feen  only  for 
a  few  days,  and  appeared  to  the  naked  eye  as  a  flar  of  the 
fifth  or  fixth  magnitude.  It  is  the  91ft,  the  orbits  of  which 
have  been  calculated.  Its  orbit  has  been  calculated  alfo  in 
Germany  by  M.  Olbers  and  M.  De  Wahl. 

The  prize  propofed  by  the  Inftitute  for  determining  the 
orbit  of  the  comet  of  1770,  has  produced  an  excellent  me- 
moir by  Burckhardt,  in  which  thequeftion  has  been  refolved  ; 
but,  to  repreient  the  obfervations,  he  has  been  obliged,  like 
Mr.  I^exel,  to  recur  to  an  orbit  of  five  years.  However  ex- 
traordinary that  refult  may  appear,  the  attra6tion  of  Jupiter 
feems  capable  of  explaining  that  derangement ;  but  this  ar- 
ticle would  require  long  difcuflions. 

The  grand  labour  rel'peiSling  the  ftars,  which  we  began  on 
the  5th  of  Auguil  1789,  has  been  continued  with  courage, 
and  fuccefsfully  terminated  by  Le  Fran^ais-Lalande.  He 
has  determined  the  places  of  50,000  ftars,  frorn  the  pole  to 
two  or  three  degrees  below  the  tropic  of  Capricorn ;  and  he 
has  already  begun,  with  Burckhardt,  to  review  the  zodiacal 
conftellations,  in  the  hopes  of  finding  fome  new  planets. 
Madame  Le  Frangais,  who  has  already  reduced  10,000  ftars, 
has  becT-un  the  reduction  of  the  whole  number  wiih  cxcm- 
plary  ardour.  Thefe  50,000  ftars,  terminated  Avith  the  18th 
century,  will,  in  my  opinion,  form  a  remarkable  epoch  in 
the  increafe  of  our  aftronomical  knowledge  during  that  period. 

M.  Bode,  of  Berlin,  has  publifhed  the  fourth  number  of 
his  large  and  beautiful  Celcftial  Atlas:  he  announces  that 
the  fifth  and  laft  will  appear  in  the  courfe  of  four  months, 
with  a  preface  and  index,  and  a  catalogue  of  17,000  ftars,  a 
great  part  of  which  were  furniftied  by  me.     This  atlas  con- 
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fifts  of  twenty  large  charts.     They  may  be  had  at  the  CoU 
lege  de  France^  at  Paris. 

The  conckifion  of  the  century  has  been  diftinguiOied 
alfo  in  a  very  remarkable  manner  by  the  theory  of  the  moon. 
On  the  13th  of  June  Laplace  announced  a  new  refult  of  the 
theory,  which  is  a  nutation  of  the  lunar  orbit,  refulting  from 
the  oblate  figure  of  the  earth.  According  to  this  inequality, 
we  may  fuppofe  that  the  lunar  orbit,  inftead  of  moving  with 
a  conftant  inclination  to  the  ecliptic,  moves  in  a  plane  pafling 
through  the  equinoxes  between  the  equator  and  the  ecliptic, 
inclined  to  the  latter  at  an  angle  of  fix  or  feven  fcconds.  He 
has  found  alfo  an  inequality  of  the  moon,  depending  on  the 
longitude  of  the  node,  which  is  fix  feconds.  Difputes  were 
long  maintained  refpecling  this  inequality,  which  the  Englifli 
totally  neo;le6led,  and  which  did  not  feem  to  be  indicated  by 
theory. 

The  motion  of  the  moon  during  the  courfe  of  1002  years  was 
attended  with  a  difficulty  which  has  been  now  removed.  The 
obfervations  of  the  Arabs  in  the  tenth  century  were  of  great 
importance  in  this  refpe(9:.  We  were  acquainted  only  with 
three,  when  I  difcovered  among  the  manufcripts  of  my  old 
niafter,  Jofeph  Delifle,  an  Arabic  copy  of  a  part  of  the  work 
of  Ibn  lunis,  which  contained  a  great  many ;  but  the  ori- 
ginal was  at  Leyden;  and  we  long  folicited  the  Batavian  go- 
vernment to  entruft  us  with  it.  At  length,  on  the  26th  of 
May  1799,  the  ambafi'ador  brought  to  the  Intlitute  this  va- 
luable manufcript,  written  in  a  fmall  character,  and  forming 
400  pages  in  quarto.  Caulhn  is  employed  in  giving  a  com- 
plete trantlation  of  it;  and  we  hope,  that  not  only  the  tranf- 
lation,  but  alfo  the  Arabic  original,  as  far  as  it  relates  to  the 
obfervations,  will  be  printed  at  Paris.  Cauflin  has  already 
trandated  that  which  I  procured  him.  He  was  affifted  by 
Bouvard  in  regard  to  the  agronomical  part  and  the  calcula- 
tions. The  refults  of  the  obfervations  of  the  moon  have  been 
already  printed. 

The  Inilitute  had  propofed   as  the  fubje6l  of  a  prize,  the 

conip.arifon  of  a  great  number  of  obfervations  of  the  moon, 

with  the  tables  tp  fix  the  epochs  of  the  longitude  of  the  moon, 
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of  the  apogeura,  and  of  the  node.  The  two  papers  of  Burg 
and  Boiuard,  which  fhared  the  prize  of  the  Inftitute,  contain 
new  deterniinations  of  the  moon's  motion,  founded  on  fo 
great  a  number  of  obfcrvatioiis,  that  Uiere  is  reaton  to  think, 
that  the  tables  thence  reiulting  will  never  err  more  than  15 
or  20  feconds  j  that  ib  to  fay,  one-half  or  one- third  lefs  than 
thofe  which  Mafon  publiihed  in  England.  Dr.  Maflcelyne 
made  him  undertake  them  by  determining  the  co-efficient* 
of  24  equations  of  the  tables  of  Mayer  by  a  comparifon  with 
thofe  of  Bradley.  But  the  new  refearches  are  founded  on  a 
much  jrreater  number  of  obfervations. 

The  equations,  which  De  Laplace  found  by  theory,  have 
added  to  them  a  greater  degree  of  perfection,  and  nothing 
remains  but  the  latitude,  for  which  a  new  prize  ought  to  be 
propofed. 

Burg  has  calculated  3233  of  Maflcelyne's  obfervations,  in 
order  to  determine  the  epoch  of  the  moon.  He  has  again 
determined  alfo  the  34  equations  of  the  moon  as  Mal'on  has 
done,  but  with  more  correctnefs.  Madame  Lavit  has  had  the 
courage  to  calculate  more  than  500  places  of  the  moon  for 
the  refearche.^  of  Bouvard  on  the  fame  fubje<!it. 

Burckhardt,  one  of  our  ableft  and  moft  zealous  aftrono- 
mers,  has  calculated  tables  of  the  moon,  according  to  the 
new  refalts  of  Burg,  for  the  ufe  of  the  aftrononiers  who  have 
fet  out  on  a  diftant  expedition.  They  will  perhaps  find  them- 
felves  in  fituations  when  it  will  be  of  importance  for  them  to 
have  the  longitudes  calculated  more  exactly  than  they  arc 
either  in  the  Englifh  Nautical  Almanack  or  the  French  Con- 
noijjance  des  TcmpSy  which,  befides,  may  be  exhaufled  before 
their  return. 

The  French  Board  of  Longitude  has  propofed  a  prize  of 
60CO  francs  (250/.)  for  more  perfe<^  tables  of  the  moon, 
which  we  fliali  foon  obtain.  This  part,  therefore,  of  fo  much 
importance  to  aflronomy  and  navigation,  which  has  occupied 
altronomcrs  for  more  than  100  years,  is  at  length  terminated 
in  the  completed  and  moft  fatisfu^tory  manner. 

De  Parceval,  an  able  geometer,  has  terminated  a  grand 
analytical  theory  of  the  moon,  in  which  he  has  given  exaft 

/urmuiss. 
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formul£&  for  a  greater  number  of  equations  than  art  in  the 
tables  above  mentioned.  He  propofes  publifiiing  a  hiftory 
of  the  integral  calculus. 

De  Laplace  is  employed  alfo  on  the  theory  of  the  moon ; 
and  we  have  reafon  to  expeft  from  him  new  and  valuable 
things.  He  has  given  a  memoir  on  the  fatellites  of  Saturn 
and  thofe  of  Herfchei's  planet.  He  has  ihown  that  the  I  aft 
fatellite  of  Saturn  has  a  conftant  inclination,  and  he  deter- 
mines the  motion  of  its  nodes.  New  confiderations  in  regard 
to  thofe  of  Herfchel,  induce  him  to  think  that  this  planet 
may  maintain  in  the  fame  plane  its  firft  five  fatellites ;  but 
that  the  cafe,  m  ail  probability,  is  not  the  fame  in  regard  to 
the  fixth.  I 

Vidal  continues  to  fend  u?  rare  obfervations  on  Mercury, 
which  he  has  made  at  Mirepoix.  He  is  our  valuable  Her- 
mophilus,  who  fees  Mercury  every  day,  and  who  fees  him 
even  at  the  diftancc  of  fonie  miniiles  from  the  fun.  This 
aftonlfliing  obferver  has  already  fent  me  more  than  500  ob* 
fervations  of  Mercurv.  He  has  done  more  in  this  refpeft 
than  all  the  other  aftronomers  in  the  world.  At  Mirepoix^ 
perhaps,  it  is  not  known  that  fuch  a  man  exifts  in  that 
fmall  to\\Ti,  but  we  fliall  proclaim  it  to  the  univerfe  and  to 
poderity. 

The  minifter  appointed  hinv  dire<5lor  of  the  national  ob- 
fervatory  at  Thouloufe  on  the  21ft  of  April  laft,  and  a  better 
ciioice  could  not  have  been  made. 

Michel  Le  Frangais-Lalande,  my  nephew,  finding  that 
Mars  was  the  only  planet  the  tables  of  which  were  Oill 
liable  to  errors  of  one  or  two  minutes,  has  re-calculated  aU 
the  obfen'ations  of  that  planet.  Burckhardt  has  re-calcu- 
lated the  perturbations  which  I  formerly  gave  in  the  memoirs 
of  the  Academy  of  Sciences,  and  which  Schubert  and  Oriani 
afterwards  calculated ;  and  Le  Frangais  has  prefented  to  the 
Inflitute  new  tables  of  Mars  in  tenths  of  a  fecond,  and  which 
give  us  reafon  to  apprehend  no  more  than  a  few  feconds  of 
error.  They  are  now  printing  in  the  ConnoiJJance  des  Temps 
for  the  year  ]  z  ;  and  the  oppniition  of  the  8th  of  November 
laft  has  confirmed  the  correclnefs  of  thefc  tabies%  An  exa6l 
obfervation  of  the  1301,  gave  an  error  of  only  15  feconds  in 
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longitude  and  6  in  latitude ;  and  the  obfervation  made  by 
Bouvard  with  the  new  inftruments  of  the  obfervatory,  gave 
the  fame  number  of  feconds ;  which  confirms,  in  a  fatisfac- 
tory  manner,  the  goodnefs  of  our  inftruments  and  the  exaft- 
nefs  of  our  obfervers. 

Tricfnecker  has  undertaken  a  fimijar  labour  at  Vienna, 
and  Oriani  at  Milan.  The  differences  are  infenfible,  but 
iioiie  oi  the  three  knew  any  thing  of  what  was  doing  by  his 
fellow-labourers. 

Wurm  has  alfo  calculated  the  perturbations  of  Mars  by 
the  method  of  Klugel,  inferted  in  the  memoirs  of  the  Society 
of  Gottingen.  Oriani,  Burckhardt,  Schubert,  and  Wurm, 
do  not  always  agree,  but  the  differences  are  trifling. 

Bouvard  is  employed  in  calculating  the  perturbations  of 
all  the  planets,  as  they  affeft  each  other,  by  the  formulas  of 
De  Laplace.  This  will  be  a  very  complete  work,  the  refult 
of  which  will  appear  in  the  fecond  volume  of  the  Mecanlque 
Cclefle. 

The  tranfit  of  Mercurv  over  the  fun  has  afforded  me  an 
opportunity  of  verifying  the  place  of  the  aphelion  by  the 
method  which  I  gave  in  the  memoirs  of  the  Academy  for 
1786,  and  which  is  the  moft  conclufive.  By  my  refult  it 
appears  that  there  is  no  reafon  for  making  any  change  in  the 
tables  of  Mercury,  which  I  publifhed  in  the  Conhoijfance  des 
Temps.  The  fame  agreement  in  regard  to  Venus  may  be 
feen  in  the  ConnoiJJance  des  Temps  for  the  year  il,  p.  456- 

For  Jupiter  we  have  found  the  correftion  to  be  made  in 
the  tables  -f  34'^  in  the  oppofition  and  +  30''  in  the  qua- 
drature. 

For  Saturn  the  correftion  in  the  oppofition  is  —  10", 
nearly  as  the  preceding^  year. 

For  Herfchel's  planet  I  have  found  —  g" ;  and  Von  Zach, 
by  employing  five  obfervations,  had  the  fame  refult. 

We  have  reafon  therefore  to  be  fatisfied  with  the  cor- 
rc6lnefs  of  our  tables  for  all  the  planets. 

In  regard  to  the  tables  of  the  fun,  I  have  ftill  found  8  or 
10''  too  much  in  our  longitudes :  whether  this  arifes  from  a 
retardation  in  the  motion  of  the  earth  for  15  or  20  years  paft, 
or  from  fome  error  refpecling  the  mean  motion  in  the  con- 
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ftruclion  of  the  tables  of  Delambre  and  Von  Zach.  How- 
ever this  may  be,  I  dedu£l  10"  from  the  fun's  place, in  cal- 
culations where  2:reat  precifion  is  required. 

Delambre  does  not  admit  this  correction :  he  fays,  that  in  the 
300  obfervations  of  Greenwich,  which  he  calculated  in  order 
to  conltruft  his  tables,  he  compared  the  fun  with  the  ftars 
which  pafTed  in  the  day-time,  one  before  and  the  otlicr  after 
the  fun;  and  he  adds,  that  unlefs  this  precaution  is  taken, 
we  cannot  affert  that  10'^  are  to  be  deduced  from  his  tables. 

An  account  of  the  grand  labour  by  Delambre  refpe6ling 
a  degree  of  the  meridian  between  Dunkirk  and  Rodez,  has 
been  printed.  The  fouthern  part,  executed  by  Mechain, 
will  next  appear. 

Vidal  continues  to  fend  us  obfervations  of  the  flars  below 
the  tropic,  Bernier,  who  laboured  with  me  for  nine  months 
before  his  embarkation,  reduced  them  up  to  the  year  i8co; 
and  they  will  foon  be  printed. 

Delambre  has  undertaken  to  obferve  with  a  whole  circle 
the  declinations  of  the  flars  of  the  ift,  2d,  and  3d  magni- 
tude; which  will  add  a  new  degree  of  perfc6lion  to  the  ca- 
talogue of  the  principal  flars  publifTied  annually  in  the. Co«- 
no'iJfanU  des  Temps. 

The  defcription  of  the   aftrolabe  planifphere,    found  by 
Gail  in  Synelius,  "has  induced  Delambre  to  give  a  long  me 
moir  on.  the  hiftory  of  adroliibes,  their  conflru6lion,  their 
properties,  and  the  method  of  finding  new  refultseven  in  the 
moft  hackneyed  part  of  allronomy. 

Burckhardt  has  found  a  formula  which  reprefents  the  de- 
clinations of  the  magnetic  needle  obferved  at  Paris  li nee  the 
year  1580.  It  appears  from  this  formula  that  the  period  of 
the  declination  of  the  magnetic  needle  is  at  Paris  85o  years  j 
that  the  greateft  declination  weft  is  30*"' 4,  arid  will  take  place 
in  the  year  1878  :  the  greateft  eaftern  declination  is  only  23°. 

The  printing  of  the  Hijlo'ire  celcjie  Franncfe^  which  is  a 
colle6lion  of  all  our  obfervations,  is  ftill  continued.  My 
Bibliographic  Ajlronom'ique  is  alfo  continued,  but  the  print- 
ing-office of  the  republic  is  not  fufHcient  for  air  the  under- 
takings which  have  already  been  begun  in  it.     Chaptal,  the 
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mini(?er  of  the  interior,  has  given  fpecial  orders  for  finlfliing 
this  volume. 

The  printing  of  tables  of  fines  to  thoufandth  parts  of  tlie 
circle  has  been  finifhed.  The  late  Borda  caufed  them  to  be 
calculated  under  his  own  infpe6lion.  The  printing  was 
pretty  far  advaiiced,  but  feVeral  things  ftill  remained  to  be 
done.  Delambre  put  the  laft'  hand  to  them,  and  verified 
the  calculation  in  feveral  parts :  he  correfted  the  proofs  and 
wrote  the  explanation. 

The  decimal  tables  have  been  calculated  to  a  much  greater 
jEXteht  at  the  bureau  du  Cadajlre  by  the  care  of  Prony;  but 
the  difficulty  of  printing  fliem  will  perhaps  greatlv  retard  t'He 
advantage  we  expc6l  from  them.  If  we  can  get  all  the  aftro- 
nomical  tables  reduced  to  decimal  degrees,  that  is  to  fayjj 
calculated  for  the  hundredth  and  thoufahd'th  parts  of  a  qua-. 
dfaht,  aflronorhical  calculations  will  be  much  fimplified;  but 
a, long  tirne  may  elapfe  before  aftronomers  will  agree  in  re- 
gara  to  tfiis  reformation,  though  ufeful. 

I  Have  publifhed  an  edition  of  the  Mondes  de  Fojiienelle, 
witl\  notes  and  additions.  This  viorlc,  fo  celebrated,  which 
is  fi^ill  genefaHy  read,  flood  in  heed  of  notes  for  correftiiig  its 
errors.  As  Bode  had  given  a  German  edition  of  it,  and 
Codrilca  one  in  Greek,  I  thought  it  my  duty  to  give  a  new 
one  i ft  French. 

t  naVe  begun  a  fmall  portable  ftereotype  edition,  in  eight- 
eeris,  of  the  tables  of  logarithms,  publifiied  by  Lecaille  and 
myfelf  ill  1760,  and  fince  reprinted  four  or  five  times  witli  a 
great  many  faults.  This  will  be  the  mofl;  convenient  fmall- 
{iztd  edition,  and  the  moft  correft. 

Firiiiin  Didot  \yill  infure  the  beauty  of  the  impreffion  :  I 
have  added  explanations  for  the  ufe  of  thofe  aftroriomers,  phi- 
lofophers,  geographers,  furveyors,  who  may  have  occafion  to 
employ  logarithms;  but  I  have  fuppreffed  all  ufelefs  formulce. 

For  a  century  paft  aftfonomers  have  beeri  continually  dif- 
pnting  on  the  obliquity  of  the  ecliptic  and  the  quantity  of  its 
diminution.  The  circles  with  which  obfervations  may  be 
^lultiplied  at  pleafure,  prefentcd  new  means  for  deciding  this 
queflion.      I  caufed  one  of  19  inches  radius,  the  grpatefl 
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iiitherto  employed,  to  be  con{lru(StQd  :  Fran^ais-Lalande  and 
Burckhardt  have  ufed  it  with  great  fuccefs  during  the  two  laft 
fmnmer  folftices. 

Mechain  and  Delambre  have  communicated  to  us  their 
obfervations,  and  I  now  find  myfclf  in  pofleflion  of  more 
th^nyoo:  the  mean  refult  is,  that  5  '  8  muft  be  added  tci 
Xfxy  tables.       The  mean  for  the  firll  of  January  1800,  is 

The  diminution  would  be  41'''  for  a  fcentury ;  and  taking 
as  the  term  of  comparifon  the  determinations  of  Bradley, 
Mayer,  and  Lacaille,  in  1750,  I  have  found  36^'  for  a  great 
many  other  comparifons,  particularly  the  obfervations  of 
Richer  at  Cayenne  in  1672,  the  oldeft  made  with  any  degree 
of  corre^nefs.  We  have  therefore  reduced  to  very  little  the 
uncertainty  of  this  element,  fo  neceflary  iii  regard  to  the  ftars. 
Due  la  Chapdie,  with  a  fextant  of  fix  feet,  which  had  bee^i 
employed  bv  Lacaille,  has  found  19  '  lefs  than  that  celebrated 
allronomer  did  in  1750,  being  a  diminution  of  38^^  per 
century. 

In  the  Ephcmerldcs  of  Vienna  for  1800  and  1801,  Trief- 
necker  has  colle6led  all  the  calculations  of  eclipfes  obferved 
fince  1747,  in  order  to  deduce  from  them  the  longitudes  of 
the  cities  of  Europe  and  America,  and  alfo  the  errors  in  the 
tables.  Never  were  fo  many  eclipfes  calculated ;  and  that 
able  aftronomer  h*is  thus  rendered  a  nfevv  and  very  impbrtant 
.fervice  to  government. 

Goudiu,  who  has  beftowed  great  labour  on  the  arialytical 
calculation  of  eclipfes,  and  who  has  publiflied  feveral  memoirs 
on  that  fubjeft,  has  by  his  analyfis  completely  determined  the 
circumftances  of  the  eclipfe  of  1847,  the  moft  corifiderable  of 
the  prefetit  new  century.  Duvaucel,  to  whom  we  are  in- 
debted for  the  delineation  of  eclipfes  for  thirty  years  paft,  has 
delineated  alfo  this  eclipfs  for  every  country  on  the  globe  :  J)y 
his  diagram  it  appears  that  it  will  be  annular  in  England^ 
France,  Turkey,  and  even  Cochinchina. 

Duvaucel  has  delitieated  alfo  the  ecltpfc  of  the  f  ith  of  Fe- 
bruary 1804,  vi'hich  will  be  curious^  bfecaufe  it  <vill  be  total  and 
annular  in  difierent  countries  according  to  the  altitude  of  the 
lun  :  annular  at  fun-rifing  in  America^  and.  at  the  fcttino;  in 
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Afia,  from  nine  in  th6  morning  till  one  o'clock ;  it  will  be 
total,  with  a  fiiort  duration  in  the  (hadow,  to  the  fouthern 
part  of  Europe:  there  is  reafon  to  think  that  fome  voyages 
will  be  undertaken  on  this  occafion,  fince  it  will  be  an  un- 
common opportunity  for  determining  the  differences  of  the 
diameters  of  the  fun  and  moon,  the  irradiation  and  inflexion. 
Thefe  diagrams  of  eclipfes  have  hitherto  appeared  in  the 
Ephemerides  of  Paris  and  in  thofe  of  Bologna ;  but  thofe  in 
the  F^phemeridcs  of  Paris  terminated  with  j  800,  and  in  thofe 
of  Bologna,  which  go  as  far  as  \  810,  there  is  only  one  diagram 
for  1804;  four  are  wanting,  01%.  of  1802,  1803,  1806,  and 
1867.  Duvaucel  purpofes  to  conflru6l  them,  and  particularly 
the  laft  two. 

Cagnoli,  an  aftronomer  of  Verona  and  profeffor  at  Modena, 
has  been  left  in  peace  during  the  invafion  of  the  Cifalpine 
republic  by  the  Auftrians;  and,  by  means  of  the  penfion 
afligned  to  him  by  Bonaparte,  he  has  publiflied  the  eighth 
volume  of  the  Memoirs  of  the  Italian  Society,  in  which  he 
has  given  fome  memoirs  on  aflronomy. 

Bode,  in  the  Ephemerides  of  Berlin  for  1803,  has  publiflied 
a  great  many  memoirs,  obfervations,and  calculations,  by  him- 
felf  and  by  Wurm,  Mcchain,  Olbers,  Cafclla,  Koch,  Koehlcr, 
Triefnecker,  Burg,  Schrceter,  Klugcl,  Scyffert,  Hennert, 
Schubert,  Derfflinger,  Hahn,  Kautfch,  Fritfch,  and  Schau- 
bach. 

In  the  Conno'ijfancc  des  Temps  for  the  year  ii,  which  has 
juft  appeared,  there  are  a  mukimde  of  obfervations  and  cal- 
culations by  Laplace,  Dclambre,  Vidal,  Meflier,  Lachapelle, 
Sorlin,  Mougin,  Quenot,  Burckhardt,  Thulis,  Poitevin,  Ber- 
nier,  and  myfelf,  and  a  catalogue  of  2300  new  ftars  by  Lc 
Fran^ais-Lalande  and  Vidal. 

This  volume  confifts  of  more  than  500  pages,  agreeably  ii 
the  decifion  of  the  Board  of  Longitude,  which  I  requeftedl 
fevera!  vears  ajro,  and  yet  I  have  ftill  in  mv  hands  material 
whicl)  I  was  not  able  to  employ. 

I  fliall  enii^race  this  opportunity  to  inform  thofe  who  havt 
the  Conyifj'ijl'unce  dcs  Temps  for  the  year  9,  without  the  addi- 
tions, that  they  have  been  publiftied  feparately  under  the  titl< 
X>(  Meld?iges  d^JJlrbriomiej  and  that  v/ith  tKe  firft  part  thcy^ 
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form  the  500  pages  as  above  announced.  It  was  apprehended 
that  the  ufe  of  the  old  calendar  and  the  old  meafures  found  in 
this  work  would  thwart  the  projefts  of  government,  and  this 
facrifice  was  made  for  the  fake  of  peace.  But  the  amateurs  of 
this  colle6lion  of  the  Connorjfance  des  Temps  will  be  deceived 
if  they  have  the  volume  of  the  year  9  without  the  Melanges, 

In  thefe  Melanges,  page  282,  I  announced  the  publication 
of  Malefpina's  Voyage  round  the  World ;  but  it  has  not 
taken  place,  and  that  officer  is  ftill  in  prifon.  I  am,  how- 
ever, of  opinion,  that  in  the  niapcT  about  to  be  publifhed  in 
Spain,  advantage  will  be  taken  of  his  obfcrvatious. 

The  Memoirs  of  the  French  National  Inftitute,vol.ii.forthe 
year  5,  vv'ere  publiflied  on  the  12th  of  November  1799.-  They 
contain  calculations  of  two  comets  and  feveral  eclipfes  already 
obferved;  the  theory  of  the  fecular  equation  of  the  moon  by- 
Laplace,  the  difcovery  of  which  we  announced,  and  which 
may  be  found  alfo  in  the  Mecaniquc  Celejle,  that  grand  and 
important  work,  of  which  we  have  already  fpokcn,  and  of 
which  three  long  extrafts  were  publiflied  by  Briot  in  the 
Magazine  Encyclopedique.  Burckhardt  has  given  a  German 
tranilation  of  it,  that  his  former  country  may  enjoy  the  va- 
luable difcoveries  of  Laplace. 

In  the  Philofophical  Tranfaclions  for  1799,  there  is  a  new 
method  for  finding  the  latitude  by  two  altitudes  of  the  fun, 
and  the  interval  of  time  elapfed^  by  Mr.  Lax,  profeflbr  of  aftro- 
nomv  at  Cambridge.  Alfo,  a  fourth  catalocrue  of  ftars,  com- 
pared  with  each  other  in  order  to  elUmate  their  degree  of 
light,  by  Dr.  Herfchel. 

In  the  Tranfaftions  for  1800,  there  is  an  interefting  me- 
moir, by  Dr.  Herfchel,  on  the  power  of  telefcopes  to  pene- 
trate into  fpace ;  that  is  to  fay,  to  render  fenfible  very  diftanl; 
and  ver)'  faint  objeds,  which,  by  their  want  of  light,  would 
be  imperceptible  without  the  aid  of  inftrumenls ;  ufeful  re- 
marks on  the  difference  between  that  force  of  lisht  and  that 
of  amplification  or  -enlargement;  on  the  different  cafes  to 
which  either  is  applicable,  and  the  means  of  procuring  the 
necefTary  degree  of  light.  Hegivescalculations  alfo  of  the  lofs 
of  light  occafioned  by  mirrors  or  glalles.  It  appeais  to  him 
that  the  greatelt  amplification  cannot  exceed  that  produced 
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iby  a  telefcope  of  (from  20  to  25  feet,  and  fueh  a  celebrated 
.optician  is  worthy  of  credit.  The  i6th  number  of  the  B'thU^ 
.pibequ.e  Br'itannique,  publiflied  at  Geneva^  contains  a  Ifirge 
-extrad  from  this  paper.  In  the  Tranfa6lipns  of  J,8oo, 
fX)r.  Herfghel  gives  a  long  paper  on  the  influence  of  the  dif^-. 
ferent  folar  ra,ys  and  thofeof  terre(\rial  bodies  to  covpniunicate 
jight  and  heat :  he  has  foujid  that  the  yellow  ra,ys  illurn\oate 
tnoft,  ^nd  that  the  red  communicate  the  greateft  degree  qf 
heat.  Aftronomers  will  make  ufe  of  this  information  when 
,they  obferve  the  fun.  lins  paper  contains  a  furies. of  cui;iou;s 
experiments  on  light. 

JMr.  .Playfairj  in  the^fif^b  volume  of  the  Edinburgh  Tranf- 
actioi!!*,  lias  given  formulae  for  the  figure  of  the  earth. 

A  valuabk  work  for  geometrv,  which  treats  of  the  calculus 
of  derivations  puWiHied  by  Arbogaft,  one  of  our  greateft  geo- 
.metricians,  deferves  a  place  in  our  hiftory  pf  agronomy.  This 
work,  in  page  ^^^,  contain?  an  application  of  the  calculus  of 
derivations  to  ferics  which  proceed  according  to  the  fines  or 
cofuies  of  the  multiples  of  the  faniep-nglc :  his  methods  give 
more  facility  and  perfe6lion  to  jhe  manner  of  treating  them. 

1  have  received  the  Kphcmerides  of  Milan  for  the  yeaf 
1800,  which  contain  the  perturbations  of  jiytars,  calculate^ 
by  Oriani,  and  his  tables  of  Mars,  w^ich  will  form  part  of 
the  Ephemerides  for  .1^01.  I  have  Teqeived  ajip  tbc  Epheme.- 
rides  from  Rome  by  Oddj,  who  qcQ^pi?^  jthe.pbfervatog^ 
Gaetani,  and  the  Nautical  Almanack  for  1804,  which  Sif 
Jofeph  Banks  tranfmitred  to  us  with  his  ufual  zeal. 

Gudin  has  publidied  a  poem  of  600  lines,  containing  a 
hiftory  of  aftronomy  and  an  account  of,  tlie  prefent  ftate  of 
that  fcience.  The  author  has  added  very  copious  and  in- 
ftru6live  notes.  This  poem  is  already  employed  as  an  agree- 
able fund  of  inftrii(Slion  for  youth  under  the  eare  of  a  well 
known  preceptor.  But,  after  fo  many  interefting. works,  tbc 
hlftorian  is  obliged  to  annouace  one  mor€  voluminous,  called 
Principcs  7iaiu.rtls,  ou  Notions,  generales  et  tarticulitres  d4 
V Ivimenjite  de  I' Ejpace,  de  VUniveri^  des  C<,rp&cclfStez^  8cc.  by 
Lejoyand,  five  volumes  quarto,  in  which  the  author  pretends^ 
to  the  difgrace  of  our  country  ands^Sf  the  prefect  age,  to* 
deftroy  the  fyftems  of  Newton  and  Defcartes. 
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"l%Yiifg  tfie  firH;  years  of  the  revolution  the  natinn'a!  ob- 
fei'vdioT'v  was  neo-lefted :  as  foon  as  I  was  appointed  dire^tot 
of  It'  I  I'oU'eitdd  for  new  inftiiiments ;  and  Mechain,  When  ht 
tetuThed  from  his  voyages,  eijiployed  himfelf  in  caufing  thd 
neceffary  reparatiorts  to  be  made.  By  the  month  of  July  th^ 
itew  inttitntlieniB:  were  ere6led,  but  it  was  not  till  the  2 2d  of 
Auguft  that  Mechain  was  able  to  besin  his  rtbfervations  of 
the  moon,  j^ouvard  fupplies  his  place  with  that  zeal  by 
which  he  is  fo  much  diftinguifhed ;  and  we  fhall  have  ai 
Paris  a  ttn'ei  of  obfervations  of  the  moon  tliat  rtiay  equal 
thofe  niade  at  the  obfervatory  of  Greenwich. 

T^h6  larg^  mural  quadrant  of  7  feet,  which  Bonaparte 
procured  for  us,  as  T  mentioned  in  my  Hiftory  of  Aftroftomy 
for  the  yeaf  7,  has  been  eredted. 

Lesioir  Hils  added  to  the  cientre  an  ino;enious  machine, 
^\^ich  eafes  the  central  axis  from  the  weight  of  the  telefcope,' 
and  varies  according  as  the  elevation  of  the  telefcope'  is 
changed.  A  muraj  of  five  feet,  made"  i'll  Eno land  bv  Siflcjii' 
in  1743,  and  which  I  had  at  Berlin  in  1751,  has  been  erected 
oh  the  northern  fide.  An  excellent  iranfit  inftrument  by 
Lenoir  his  beien  placed  in  the  meridian,  and  fights  have  been' 
fixed  up  north  and  fouth  at  great  diftances,  that  the  telefcope 
ftiay  be  always  e>ca6lly  in  the  meridian :  there  is  reafon  to 
hope  (hat  wie  fhail  have  a  column  in  the  plain,  with  a  light 
to  be  kii'idl^d  in  the  evening,  which  will  ferve  durirtg  the 
night, 

[To  be  continued.] 


JI.  A  brief  Account  of  the  Manufacture  of  Gilt  ButiofiSy 
CQHipriJing  fftme  Improvements  important  to  Manufatiiircrs:. 
Communicated  by  MifJ'rs.  Collard  and  Fraseu,  of 
Birmins^harfi, 


S  the  means  employed  in  the  manufa<Slure  of  plain  gilt 
buttons  atre  not  univerfally  known,  the  following  fummary, 
while  it  points  out  to  the  manufa(ilurer  many  conOderable 
advantages,  in  the  ufe  and  recovery  of  his  mercury,  will  alfo, 
it  is  hoped,  be  found  iuterefting  to  many  readers  of  the  Phi- 
lofophical  Magazine. 

The 
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The  copper,  properly  alloyed,  is  firft  taken  to  a  rolling' 
mill,  and  reduced  between  iron  rollers  to  a  proper  thicknefs 
for  the  button.  The  flieets  of  copper  are  then  brought  to  the 
button  manufactory,  and  cut  into  circular  pieces  of  the  fize  of 
the  intended  button  by  means  of  a  fly-prefs.  In  this  ftate 
they  are  called  bjanksy  and  refemble  halfpence  and  farthings 
worn  fmooth  by  long  circulation. 

The  {lianks,  which  are  made  with  wonderful  facility  and 
expedition  by  means  of  a  very  curious  machine,  are  then  fe- 
cured  to  the  bottom  of  each  button  by  a  fmall  iron  crank, 
and  a  fmall  quantity  of  folder  and  refin  applied  to  each. 
Thus  they  are  placed  on  a  fheet  of  iron,  containing  about  a 
grofs,  and  introduced  into  aver}'  hot  (love,  where  they  remain 
till  the  workman  is  fatisfied  that  the  folder  has  melted,  and 
that  the  fhanks  are  united  to  the  button ;  after  which  the 
edges  are  fmoothed  in  a  lathe. 

The  next  procefs  is  what  they  call  dipping;  that  is,  a  quan- 
tity, confiding  of  a  few  dozens,- is  put  into  an  earthen  veflel 
full  of  fmall  holes  like  a  cullender^  and  thus'dipped  into  di- 
luted nitric  acid  to  clean  them  from  dirt  and  ruft.  They 
then,  according  to  the  beft  practice,  go  into  the  hands  of  the 
burnifher,  who,  in  a  lathe,  burniflies  the  lops,  bottoms,  and 
edges,  with  a  hard  black  flone,  got  from  DerbyfliirCj  fecured 
in  a  handle  like  the  diamond  of  a  glazier  ;  this  he  applies  to 
the  button  fixed  in  the  end  of  a  piece  of  wood,  turned  with 
great  velocity  by  means  of  a  trcddle  with  which  he  works 
the  lathe.  This  is  called  rough  burni/hing,  and  is  a  moderi 
improvement :  it  is  of  great  advantage,  for  it  clofes  the  pore 
of  the  metal  opened  by  the  acid,  fo  that  the  gold  afterwards 
to  be  applied  attaches  to  a  fmooth  furface,  which  otherwif 
miolit  enter  into  imperceptible  cavities,  and  be  clofed  up  ii 
the  body  of  the  button  by  the  final  burnifliing.  When  the 
buttons  come  from  the  burniflier  they  are  -fit  for  gilding. 
This  is  a  very  curious  operation,. and  truly  chemical. 

The  firft  procefs  towards  gilding  is  what  they  call  quicking, 
which  is  effefted  as  follows  : — Any  given  quantity  of  buttons, 
perhaps  a  grofs,  is  put  into  an  earthen  veflel  with  a  quantity 
of  mercury  which  has  been  previoudy  faturated  with  nitric 
acid  ;  arid  thu6  the  buttons  and  mercury  are  ftirred  together 

with 
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poor  fweep  who  has  afct'iiddd  the  chimneys  has  been  falivatcd, 
and  the  manufafturcr  has  fuftained  confiderable  lofs. 

To  preferve  a  principal  part  of  the  mercury  thus  diflipated, 
and  to  prevent,  in  a  great  meafure,  the  terribk'  effects  of  it 
on  the  conftitutk>n  of  tl>c  operator,  is  the  objctt  of  thefe  re- 
marks, as  far  as  it  resfards  manufa6lurers. 

By  means  of  an  apparatus  fimilar  to  the  plan  delineated  in 
Plate  I.  fig.  3.  which  has  been  partially  and  fuccefsfully 
■adopted  by  Mr.  Mark  Sanders,  an  eminent  button-maker  of 
Birmingham,  the  principal  part  of  the  mercury  may  be  re- 
covered, an<i  the  health  of  the  operator  greatly  preferved. 

A  hearth  of  the  ufual  height  is  to  be  crefted,  in  the 
middle  of  which  a  capacity  for  the  fire  is  to  be  made;  but 
hiflead  of  permitting  the  fmoke  to  afcend  into  ihe  top  A,  made 
of  (lieetorcaft  iron,  through  which  the  mercury'is  volalilifed, 
a  flue  for  that  purpofe  (hould  be  condufted  backwards  to  th6 
chimney  B.  An  iron  plate,  thick  enough  to  contain  heat 
fufficient  to  volatilife  the  mercury,  is  to  cover  the  fire-place  at 
the  top  of  the  hearth  C.  There  mufl:  be  an  afh-hole,  D, 
imder  the  fire-place.  The  fquare  fpace  E,  feen  in  the  fire- 
place, is  the  flue,  which  ferv'^s  to  carry  the  fmoke  back  under 
the  hearth  into  the  chimney  B.  The  door  of  the  fire-place 
and  afh-pit  may  either  be  in  front,  as  reprefented  in  the  plate, 
or  at  the  end  of  the  hearth  at  F,  which  will  perhaps  Icfs  in- 
commode the  work-people.  It  would  be  of  great  advantage 
if  the  fpace  between  \  and  the  iron  plate  C  was  covered  up 
with  a  glafs  window  coming  down  fo  low  as  only  to  leave 
fufficient  room  for  moving  the  pan  backwards  and  forwards 
with  facility.  If  the  fides  were  a!fo  glafs  inflead  of  brick- 
work it  would  be  ftill  better,  as  the  work-people  would  be 
able  to  have  a  full  view  of  their  work  without  being  expofed 
to  the  fiimes  of  the  tnercury,  which,  when  volatilifed  by  heat 
communicated  to  the  pan  by  the  heated  iron  plate  over  the 
fire-place,  would  afcend  into  the  top  A,  appropriated  for  its 
recHjption,  and  defcend  into  the  tub  G,  govered  at  top  and 
filled  pretty  high  with  water.  By  this  means  the  hearth 
would,  in  fact,  become  a  diltilling  apparatus  for  condenfing 
and  recovering  the  volatilifed  mercury.  In  the  tub  G  the 
principal  part  would  be  recovered ;  for,  of  what  may  ftill  pafs 
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on,  a  part  would  be  condenfed  in  afcending  the  tube  IT,  and 
fall  back,  while  the  remainder  would  be  efl'eftually  caught  in 
the  tub  or  caflc  I,  open  at  the  top  and  partly  filled  with  water. 
The  latter  tub  (hould  be  on  the  outfide  of  the  building,  and 
the  dcfccnding  branch  of  the  tube  H  (liould  go  down  into  it. 
at  lead  18  inches,  but  not  into  the  water.  The  chimney  or 
the  alh-pit  fliould  be  furniihed  with  a  damper  to  rcguhite  the 
heat  of  the  fire. 

The  water  may  be  occafionally  drawn  out  of  the  tubs  by  a 
liphon,  and  the  mercury  clogged  with  heterogeneous  matter 
may  be  triturated  in  a  piece  of  liannel  till  it  paflTes  through, 
or  placed  in  a  pan  of  Iheet  iron,  like  a  dripping-pan,  in  afuf- 
ficient  degree  of  heat,  giving  it  a  tolerable  inclination,  fo  that 
the  mercury,  as  it  gets  warm,  may  run  down  and  unite  in 
the  lower  part  of  the  pan.  But  the  mercury  will  be  moft 
effeflually  recovered  by  expofing  the  reiiduum  left  in  the 
flannel  bag  to  diftillation  in  a  retort  made  of  iron  or  of 
earthenware. 

When  the  mercury  is  volatilifed  from  the  buttons,  or,  as 
the  workmen  denominate  it,  when  the  buttons  are  dryed  off, 
ihey  are  finally  burniflied,  and  are  then  finiflied  and  fit  for 
carding. 

The  reader  unacquainted  with  this  branch  of  manufafture 
will  be  furprifed  to  learn  how  far  a  fmall  quantity  of  gold, 
incorporated  with  mercury,  will  fpread  over  a  fmooth  furface 
of  copper.  Five  grains,  worth  one  fliilling  and  threepence, 
on  the  top  of  a  grofs,  that  is,  144  buttons,  each  of  one  inch 
diameter,  are  fufficient  to  excufe  the  manufa6turer  from  the 
penalty  infli6led  by  an  aft  of  parliament;  yet  many,  upon 
an  affay  are  found  to  be  deficient  of  this  fmall  quantity,  and 
the  maker  fined  and  the  buttons  forfeited  accordingly.  Many 
hundred  grolTes  have  been  tolerably  gilt  with  half  that  quan- 
tity; fo  extremely  far  can  gold  be  fpread,  when  incorporated 
with  mercury,  over  the  furface  of  a  fmooth  piece  of  copper*. 

*  The  gentlemen  to  whom  we  are  indebted  for  this  conimunicatioj^ 
have  fent  us  fpecimens  of  a  new  kind  of  verdigris,  of  their  manufaftme, < 
fit  for  ail  tlie  purpofes  of  dyeing;  and  a  beautiful  new  colour  for  painters, 
which  they  cali  celi'Jilal great.  They  both  promile  to  be  iifeful  articles.—^ 
Edit. 
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III.   A  Tr calif e   on   the  Culti-vatlon   of  the   Vine,   and  the 
Method  of  mahing  Wines.     By  C.  Chaptal*. 


T 


HERE  are  few  natural  productions  employed  by  man 
as  aliment,  which  he  has  not  altered  or  modilied  by  prepara- 
tions which  remove  them  from  their  primitive  ftate.  Corn, 
fleflij  and  fruits,  are  all  fubjeCled  to  a  commencement  of 
fermentation  before  they  are  ufcd  as  ncuriiliment ;  and  pe- 
culiar qualities  are  given  even  to  objects  of  luxury,  caprice, 
or  whim,  fuch  as  tobacco  and  perfumes. 

But  it  is  in  the  fabrication  of  liquors  in  particular  that  man 
has  difplayed  the  greateft  fagacity :  all  are  the  work  of  his 
own  creation,  water  and  milk  excepted.  Nature  never  fur- 
nifhes  fpirituous  liquors :  it  fuffers  the  grapes  to  rot  on  the 
ftems,  while  art  converts  the  juice  into  an  agreeable,  tonic, 
and  nouriftiing  liquor  called  luine. 

It  is  difficult  to  afcertain  the  precife  period  when  mankind 
began  to  make  wine.  This  valuable  difcovery  feenis  to  be 
loft  in  the  darknefs  of  antiquity,  and  the  origin  of  wine  has 
its  fables,  like  all  other  things  which  have  become  objects  of 
general  utility. 

We  are  told  by  Athenasus  that  Oreftes,  the  fon  of  Deuca- 
lion, came  to  reign  at  Ethna,  where  he  planted  vines.  Hifto- 
rians  agree  in  confidering  Noah  as  the  fir  ft  who  made  wine 
in  Illyria,  Saturn  in  Crete,  Bacchus  in  India,  Oliris  in 
£gypt,  and  king  Geryon  in  Spain.  A  poet,  who  afiigns 
every  thing  to  a  divine  fource,  is  inclined  to  believe  that  after 
the  deluge  God  granted  wine  to  man  to  confole  him  in  his 
jnifery,  and  he  exprelTcs  himfelf  thus  refpecling  its  origin ; 

Omnia  vaftatis  ergo  cum  certieret  arvis 

Defolata  Deus,  nobis  Felicia  vini 

Dona  dcdit,  triftes  hominvm  quo  munere  fovit 

Reliquias  ;  mundi  folatus  vite  ruinam.       Fa7ierii  Pncd.  Rufl. 

Even  the  etymology  of  the  word  wine  has  given  rife  to  dif- 
ferent opinions  among  authors ;  but  from  that  long  feries  of 
fables  with  which  the  poets,  who  are  always  bad  hiftorians, 
Jl4ve  obfcured  the  origin  of  wine,  we  may  colled  fome  va- 

*  From  Cms  d' Agriculture  de  Rczie};  Vol.  X. 
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iuable  truths^  and  among  thefe  we  may  venture  to  clafs  the 
following : 

The  carhcit  anthers  not  only  atieft  that. they  were  ac- 
quainted with  the  art  of  making  wine,  but  that  they  had 
fome  very  correct  ideas  in  regard  to  its  different  qualities  and 
virtues,  and  the  various  ways  of  preparing  it.  The  heathen 
deities,  we  are  told,  delighted  in  neclar  and  ambrofia. 

Diofcorides  fpeaks  of  the  Ciscttbum  duke,  the  Surrentinutti 
avjicrum,  &c. ;  aTid  Pliny  defcribes  two  kinds  of  Alban  wine, 
the  one  liiild,  and  the  other  fliarp  and  tart.  The  celebrated 
Falernian  wine,  according  to  Athenaeus,  was  alfo  of  two 
kinds.  The  antients  were  even  acquainted  with  briflc  wines, 
«s  appears  by  the  following  pafl'age  of  Virgil : 


Spumantem  paterara 


-llle  itr.pigcr  haufit 


When  we  read  what  hiftorians  have  left  us  refpe6ling  th« 
origin  of  the  wines  pofl'efi'ed  by  the  antient  Romans,  it  lecms 
doubtful  whether  their  fucceffbrs  have  added  any  thing  to 
their  knowledge  on  that  fubject.  They  procured  their  beft 
wines  from  Campania,  called  at  prefent  Terra  di  Lavori,  in 
the  kingdom  of  Naples.  The  Falemian  and  Maflic  wine 
were  the  produce  of  vineyards  planted  on  the  hills  around 
Mondragon,  at  the  foot  of  which  runs  the  Garigliano,  for- 
merly called  the  Iris.  The  wines  of  Amicla  and  Fondi  were 
made  in  the  neighbourhood  of  Gaeta,  the  grapes  of  Suefla 
grew  near  the  fea,  &c.  But  notwithftanding  the  great  variety 
of  wine  produced  by  the  foil  of  Italy,  luxury  foon  induced 
the  Romans  to  feek  for  that  of  Afia,  and  their  tables  were 
loaded  with  the  valuable  w  inee  of  Chio,  Leflbos,  Ephefus, 
Cos,  and  Clazoraene. 

The  earlieft  hiftorians  who  have  furniflied  us  with  any 
pofitive  fa6ls  refpe6ling  the  making  of  wines,  leave  us  no 
reafon  to  doubt  that  the  Greeks  had  made  confiderable  pro- 
grefs  in  the  art  of  preparing  and  preferring  them.  They 
diftinguiOied  them  into  two  kinds,  protopon  and  dcuterion, 
according  as  they  were  produced  from  the  juice  which  flowed 
from  the  grapes  before  they  wc^  trod  upon,  or  from  the  jiiice 
expreffcd  by  treading  them.  The  Romans  afterwards  denoted 
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^ith  a,bru{h  till  the  mercury,  carried  by  the  affinity  of  the 
acid  to  the  copper,  adheres  to  the  whole  furfaceof  the  button. 
The  buttons  are  then  taken  out  and  put  into  what  is  called  a 
bajket^  though  in  fadl  an  earthen  veflel  full  of  fmall  holes, 
the  handle  of  which  the  operator  holds  in  his  hand,  and  jerks 
it  with  confiderable  force  down  towards  a  wooden  trough 
(a  receptacle  for  the  quickfilver)  till,  by  repeated  jerks,  all  tlie 
loofe  particles  of  mercury  are  difeugaged,  leaving  a  complete 
continuity  over  the  furfacc,  ■  and  giving  them  the  appearance 
of  filver  buttons. 

Now  the  gold,  a  grain  of  which  will  fpread  over  many 
fuperficial  feet  of  copper,  is  thus  prepared  :  Any  given 
quantity  of  mercury  is  poured  into  an  iron  ladle,  the  infideof 
which  having  been  previoufly  guarded^ — that  is,  rubbed  over 
with  dry  whiting  to  prevent  the  gold  from  adhering  to  tlie 
iron, — into  this  mercury  is  thrown  the  portion  of  pure  gold 
intended  to  cover  a  given  quantity  of  buttons.  The  gold  and 
mercury  are  heated  together  in  the  iron  ladle  till  the  work- 
man (whofe  practice  foon  enables  him  to  judge)  perceives 
that  there  is  a  perfect  union  between  them ;  when  he  empties 
his  ladle  into  a  veflel  containing:  cold  water. 

The  amalgam  being  cold,  is  put  into  a  piece  of  fliammoy 
leather,  and  fqueezed  till  no  more  mercury  will  pafs  through. 
What  pafles  the  fliammoy  contains  not  the  fmalleft  portion  of 
gold  ;  what  remains  will,  be  about  the  confiftency  of  butter, 
fo  complelelv  united  that  every  particle  of  mercury  (hall  con- 
tain an  equal  portion  of  gold.  The  amalgam  fhould  he  then 
put  into  an  earthen  velTcl,  and  a  fmall  quantity  of  nitric  acid 
added  thereto,  allowing  fufficient  time  for  the  acid  to  unite 
with  the  mercury.  But  the  buttons  and  amalgam  are  com- 
monly introduced  firft,  and  a  quantity  of  diluted  nitric  acid 
added  thereto,  fo  that,  for  want  of  a  complete  union  between 
the  mercury  and  acid  lirft,  if  there  be  not  a  fuperabundancy 
of  acid,  there  may  not  be  fufficient  to  carry  all  the  amalgam 
to  the  furface  of  the  buttons. 

When  the  acid  has  had  fufficient  time  to  embrace  (as  work- 
men call  it)  the  mercury^  the  buttons  flipuld  be  introdirced, 
and  be  (lirred  till  the  amalgam,  carried  bv  the  affinity  of  the 
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acid  to  th«  copper,  and  the  tendency  which  the  goi(i  has  id 
extend  itfelf  to  the  mercury  with  which  the  buttons  have  been, 
previouQv  quicked,  completely  attaches  to  the  whole  furface. 

It  is  the  next  procefe  in  which  we  principally  wiili  to  re- 
commend a  deviation  from  the  old  practice,  by  which  moft 
of  the  mercury  will  be  recovered,  and  die  gilder's  health,  in 
a  great  meafure,  preierved  from  the  dreadful  effetfts  of  vola- 
tilifed  mercury. 

The  old  praftice  is  as  follows  j  The  buttons  being  com- 
pletely covered  with  mercury  and  gold,  the  operator  proceeds 
to  that  bufinefs  which  is  called  dryin:g-off,  which  is  performed 
thus  :  The  buttons,  to  tl>e  quantity  of  a  few  dozens,  are  put 
into  an  iron  pan  fomewhat  like  a  large  frying-pan,  placed 
over  a  fire,  and  gently  fliook,  while  the  operator  watches 
carefully  till  he  obferves  the  mercury  begin  to  flow; — upon 
the  firft  fyraptom  of  which,  he  takes  tlie  pan  from  the  fire, 
and  throws  the  buttons  into  a  large  cap,  called  a  gilding  caf, 
like  a  man's  hat  with  a  very  fmail  brim,  hut  much  larger 
in  the  crown,  made  of  coarfe  wool  and  goats  hair.  In  this 
cap,  with  a  circular  brnili,  the  buttons  are  ftirred,  to  fpread 
the  o-old  and  mercr'.ry  while  in  a  degree  of  temperature  nearly 
fufiicient  to  volatiiife  the  mercury.  The  buttons  are  agam 
thrown  into  the  pan,  placed  over  the  fire,  and  fhaken,  while 
the  mercu''y  gently  volatilifes.  The  buttons  are  again  thrown 
into  the  cap,  and  ftirred  with  the  bruih.  This  procefs  is^ 
continually  repeated,  till  all  the  mercury  is  volatilifed,  leav- 
ing the  gold  on  the  buttons,  which  appear  again  of  a  yellow, 
colour. 

Thus  a  principal  part  of  the  mercury  afcends  the  chimneys, 
is  depoilted  on  the  tops  of  the  houfes  and  about  the  adjacent 
neighbourhood,  and  great  quantities  are  inhaled  and  aliibrbei 
bv  the  operator,  keeping  him  nearly  in  a  ftate  of  falivation 
till  difeafe  obliges  him  to  defill. 

Confiderable  quantities  of  nnercury  thus  volatilifed  are  found 
united  and  coUefted  in  fniall  pools  in  the  fpouts  and  gutters 
on  the  tops  of  the  buildings.  Thus  many  tons  of  mercury 
have  beeti  diffipated  about  the  town  and  neighbourhood  of 
Blrniingbam,  to  the  great  injury  of  the  inhabitants.     The 
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thefe  two  kinds  cf  wine  by  the  terms  vinum  priniarium  and 
vinum  fecundum. 

When  we  read  with  attention  what  Ariftotle  and  Galen 
have  handed  down  to  us  on  the  preparation  and  virtues  of 
the  moft  celebrated  wines  of  their  time,  we  can  hardly  hdp 
bclievincT  (hat  the  antients  poflefied  the  art  of  thickening  and 
drying  certain  kinds  of  wine  in  order  to  prefcrve  them  for  a 
long  time.  Arifcotle  tells  us  exprefsly  that  the  wines  of 
Arcadia  became  fo  dry  in  the  leather  bags  in  which  they 
were  kept,  that  it  was  neccflary  to  fcrape  them  off  and  dilute 
them  with  water  before  they  could  be  fit  for  drinking:  Ita 
exjiccafur  in  utribus  ut  derqfum  bibatur.  Pliny  fpeaks  of 
wines  kept  for  a  hundred  years  which  had  become  as  thick 
as  honey,  and  which  could  not  be  drunk  till  diluted  w  ith 
warm  water  and  (trained  through  a  cloth.  This  was  calkd 
faccatlo  v'morum.  According  to  Martial,  Ca;cuban  wine 
tiijght  to  be  filtered  in  that  manner: 

Turbida  follfcito  iranfmiKere  Capcuba  facco. 

Galen  fpeaivs  of  fonie  wines  of  Afia,  which,  when  put  into 
large  bottles  fufpended  near  the  fire,  acquired  by  evaporation 
the  fojidity  of  fait.     This  operation  was  called  fumarium. 

IX  was  certainly  wine  of  this  nature  that  the  antients  pre- 
ferved  in  the  upper  part  of  their  houfes^and  in  a  fouthem  ex- 
pofure :  thefe  places  were  diftinguiflied  by  the  appellations  of 
horreum  vinartum^  apotheca  vinaria. 

But  all  thefe  facts  can  relate  only  to  mikl,  thick,  and  little 
fermented  wines,  or  to  juices  not  altered  and  concentrated. 
They  were  extra6ls  rather  than  liquors,  and  perhaps  they 
wer.e  only  refinous  fubftances  fimilar  to  that  which  we  form 
at  prefent  by  the  infpiflation  and  concentration  of  the  juice  of 
the  grape. 

The  antients  were  acquainted  alfo  with  light  wines,  which 
were  drunk  immediately:  quale  in  Italia  quod  Gauranum  vo~ 
cant,  et  Albanum,  et  quee  tn  Sabinis  et  in  Tufas  nafcuntur. 
They  confider-<:d  recent  wines  as  hot  in  the  firll  degree,  and 
the  oldeft  weve  confidered  as  the  hotteft. 

Each  kind  of  wine  had  a  known  and  determinate  period 

before  which  it  could  not  be  employed  for  drinking.     Diof- 
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corldes  fixes  this  period  at  the  feventh  year,  as  a  mean  term* 
According  to  Galen  and  AthenaeuSj  Falernian  wine  was  never 
drunk;,  in  general,  until  it  had  attained  the  age  of  ten  years, 
aind  never  after  the  age  of  twenty.  The  Alban  wines  required 
the  age  of  twenty  years,  the  Surrentine  twenty-five,  8cc, 
Macrobius  relates  that  Cicero,  being  at  fupper  with  Dami- 
fippus,  was  treated  with  Falernian  wine  of  forty  years,  which 
Cicero  praifed  by  obferving  that  it  bore  its  age  well :  bene, 
inqu'ttj  ^latent  fert.  Pliny  fpeaks  of  wine  ferved  up  at  the 
table  of  Caligula  which  was  more  than  i6o  years  old.  Horace 
celebrates  wine  of  a  hundred  leaves.  Sec. 

I.  O71  JVine  conjidered  in  regard  to  Climate,  Soil,  ILxpofure, 
SeafonSf  Culture,  ^c. 

ift,  Climate. — All  climates  are  not  proper  for  the  cultiva- 
tion of  the  vine :  if  this  plant  feems  to  vegetate  with  vigour 
in  the  northern  climates,  it  is  certain  that  the  fruit  can  never 
there  acquire  a  fufficient  degree  of  maturity;  and  it  is  an  in- 
variable truth,  that  beyond  the  50th  degree  of  latitude  the 
juice  of  the  grape  cannot  experieuce  that  fermentation  which 
converts  it  into  an  agreeable  beverage. 

The  cafe  with  the  vine  in  regard  to  climate  is  the  fame  as 
with  other  vegetable  produ6lions.  We  find  towards  the 
north  a  vigorous  vegetation,  plants  well  nourilhed,  and  fuc- 
culent;  while  the  fouth  exhibits  productions  charged  with 
aroma,  refin,  and  volatile  oil ;  here  every  thing  is  converted 
intofpirit,  there  every  thing  is  employed  to  produce  Jlrengtb. 
Thefe  chara6lers,  fo  ftriking  in  vegetation,  occur  in  the  phas- 
noroena  of  animalifation;  where  J'pirit  and  fenjibilitj  feem  to 
be  appendages  of  the  fouthern  climates,  while  Jlrength  feems 
to  be  the  attribute  of  the  inhabitant  of  the  north. 

Travellers  in  England  have  obferved  that  fome  of  the  infipid 
vegetables  of  Greenland  acquire  tafte  and  fmell  in  the  gar- 
dens near  London.  Reynier  found  that  the  melilot,  which 
has  a  ftrong  penetrating  fmell  in  warm  climates,  retained 
none  in  Holland.  Every  body  knows  that  the  highly  fubtile 
poifon  of  certain  plants  and  animals  is  fucceflively  blunted 
or  extinguiflied  in  the  individuals  reared  in  climates  lying 
further  towards  the  north. 
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Sugar  itfelf  feenis  not  to  expand  in  a  complete  manner 
but  in  warm  countries.  The  fugar-canes  cultivated  in  our 
gardens  furnidi  fcarcely  ahy  faccharine  principle  ;  and 
grapes  are  fouPj  harfh,  or  infipid,  beyond  the  50th  degree  of 
latitude. 

The  arorr>a,or  perfume  of  the  grapes,  as  well  as  the  faccharine 
principle,  are  the  production  then  of  a  bright  and  a  conftant 
Um.  The  four  or  harfti  juice  produced  in  graphs  during  the 
firft  period  of  their  formation  cannot  be  properly  matured  in 
the  north,  and  this  primitive  chara6ler  of  greennefs  ftill  exifis 
when  the  lirft  frofts  come  to  freeze  the  organs  of  maturation. 

Thus,  in  the  north,  the  grapes  rich  in  principles  of  putre* 
faction  contain  fcarcely  any  element  of  fpirituous  fermenta-* 
tion,  and  the  expreflfed  juice  of  the  fruit,  having  experienced 
the  phaenomena  of  fermentation,  produces  a  four  liquor,  ia 
which  there  exifts  only  that  proportion  of  alcohol  neceflary 
for  interrupting  the  movements  of  putrid  fermentation. 

The  vine,  therefore,  as  well  as  the  other  productions  of 
nature,  has  climates  peculiar  to  itfelf:  it  is  between  the  40tli 
and  50th  degrees  of  latitude  that  this  vegetable  production 
can  be  cultivated  with  any  degree  of  advantage.  It  is  alfo 
between  thefe  points  that  the  molt  celebrated  vineyards  are 
found,  and  the  countries  richeft  in  vines ;  fuch  as  Spain, 
Portugal,  France,  Italy,  Auftria,  Styria,  Carinthia,  Hungary, 
Tranfylvania,  and  a  part  of  Greece. 

But  of  all  countries  none  perhaps  preFents  fo  happy  a  fitua- 
tion  for  the  vine  as  France ;  none  exhibits  fo  large  an  extent 
of  vineyards,  nor  expofures  more  varied  j  and  no  country  hass 
fuch  an  aftonifliing  variety  of  temperature.  From  the  ban^'3 
of  the  Rhine  to  the  bottom  of  the  Pyrenees  the  vine  is  almoft 
tsvery  where  cultivated,  and  in  this  vaft  extent  the  moft  agree- 
able and  moft  fpirituous  wines  of  Europe  are  to  be  found. 

But  though  climate  ftamps  a  general  and  indelible  charac- 
ter on  its  productions,  there  are  certain  circumftances  v.hioh 
modify  and  limit. its  aCtion  ;  and  it  is  only  by  carefully  at- 
tending to  what  each  of  them  produces  that  we  can  be  able 
to  difcover  the  effeCt  of  climate  alone.  It  is  thus  that  we 
often  find  the  different  qualities  of  wine  united  under  the  fame 
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climate,  becaufe  the  foil,  expofure,  and  cultivation,  modify 
and  mafic  the  immediate  a6lidn  of  that  grand  agent. 

On  the  other  hand,  there  are  fome  vine  plants  which  do 
not  leave  us  the  choice  of  cultivating  them  indifcrlminaiely 
in  any  latitude  at  picafure.  Soil,  climate,  expofure,  cultiva- 
tion, all  ought  to  be  appropriated  to  their  inflexible  nature ; 
and  the  leaft  violation  of  this  natural  charadler  eflentially 
alters  the  product.  Thus,  thd  vines  of  Greece  tranfpofted 
to  Italy  no  longer  produced  the  fame  wine ;  and  thofe  of  Fa- 
lernum,  cultivated  at  the  bottom  of  Vefuvius,  have  changed 
their  nature.  It  is  confirmed  by  daily  experience  that  the 
plants  of  Burgundy  tranfported  to  the  fouth  no  longer  pro- 
duce wines  fo  agreeable  and  delicatCi 

It  is  therefore  proved  that  the  characters  by  which  certain 
vines  arc  diilinguifhed  cannot  be  reproduced  in  different  fites} 
for  this  purpofe  the  conftant  influence  of  the  fame  caufcs  is 
neceflary,  and,  as  it  is  impoflSble  to  unite  them  all,  the  con- 
fequence  mufl:  be  changes  and  modifications. 

We  may  therefore  conclude  that  warm  climates,  by  favour^ 
ing  the  formation  of  the  faccharine  principle,  muft  produce 
wines  highly  fpirituous,  as  fugar  is  neceflary  to  their  forma- 
tion. But  the  fermentation  mttft  be  condu6ted  in  fuch  a 
manner  as  to  decompofe  all  the  fugar  of  the  grapes,  otherwife 
the  refult  will  be  wines  exceedingly  lufcious  and  fweef,  as  has 
been  obfcrved  in  fome  of  the  foutbern  countries,  and  in  all 
cafes  where  the  faccharine  juice  of  the  grapes  is  too  much 
concentrated  to  experience  a  complete  decompofition. 

The  cold  climates  can  give  birth  only  to  weak  and  exceed- 
ingly aqueous  wines,  which  have  fometimes  an  agreeable 
flavour;  the  grapes,  in  which  fcarcely  any  faccharine  prin- 
ciple exifts,  cannot  contribute  towardsv  the  production  of 
alcohol,  which  forms  the  whole  llrength  of  wines.  But,  on 
the  other  hand,  as  the  heat  arifing  from  the  fermentation  of 
thefe  grapes  is  very  moderate,  the  aromatic  principle  is  pre- 
ferved  in  its  full  force,  and  contributes  to  render  thefe  liquors 
exceedingly  agreeable,  though  weak. 

2.  Soil. — The  vine  grows  every  where,  and,  if  we  could 
judge  of  the  (]uality  of  it  by  the  vigour  of  its  vegetation,  it  is 
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in  fat  moift  foil,  well  dunged,  that  it  ought  to  be  cultivated. 
But  we  are  taught  by  experience  that  the  goodnefs  of  wine  is 
never  proportioned  to  the  force  of  the  vine.  We  may  there- 
fore fay  that  nature,  defirous  to  aOign  to  each  quality  ot  foil 
a  peculiar  production,  has  referved  dry  light  foil  for  the  vine, 
and  has  entrufted  the  cultivation  of  corn  to  fat  and  well  nur- 
tured lands : 

Hie  fegetes,  illic  veniunt  felicius  uvae. 

It  is  in  confequence  of  this  admirable  diftribution  that  agri- 
culture covers  with  it?  varied  produ<^ions  the  furface  of  our 
globe;  and  nothing  is  neceflkry  but  to  avoid  deranging  the 
natural  order,  and  to  apply  to  each  place  the  proper  cultiva- 
tion to  obtain  almoft  every  where  abundant  and  varied  crops: 

Nee  vero  terne  ferre  qmnes  omnia  poffunt : 
Nafcuntur  fteriles  faxolis  montibus  orni ; 
Littora  myrthetis  la;tiiiima:  deniquc  apcrtos 
Bacchus  amat  colles. 

Strong  argillaceous  earth  is  not  at  all  proper  for  the  culti- 
vation of  the  vine ;  for  not  only  are  the  roots  prevented  from 
extending  ihemfelves  in  ramifications,  as  is  the  cafe  in  fat 
and  compact  foil ;  but  the  facility  with  which  thefc  Itrata  are 
penetrated  by  water,  and  the  obftinacy  with  which  they  retain 
it,  maintain  a  permanent  ftate  of  humidity,  which  rots  the 
root,  and  gives  to  all  the  individuals  of  the  vine  fymptoms  of 
weaknefs,  which  foon  end  in  their  deft ruftion. 

There  are  fome  kinds  of  flrong  earth  which  do  not  poirefs 
thofe  hurtful  qualities  that  belong  to  the  argillaceous  foil  above 
mentioned.  Here  the  vine  grows  and  vegetates  in  freedom ; 
but  this  ftrength  of  vegetation  ftill  cflfentially  hurts  the  good 
quality  of  the  grapes,  which  can  with  difficulty  acquire  ma- 
turity, and  gives  the  wine  neither  fpirit  nor  flavour.  Th^fe 
kinds  of  foil,  however,  are  fometimes  fet  apart  for  the  vine, 
becaufe  its  abundance  makes  up  for  its  quality,  and  becaufe 
it  is  often  more  advantageous  for  the  farmer  to  cultivate  .the 
vine  than  to  fow  corn.  Befides,  thefe  weak  but  abundant 
wines  furnifh  a  beverage  fuited  to  labourers  of  every  clafs, 
and  are  attended  with  advantage  in  regard  to  difl:illation,  a^ 
the  vines  require  little  culture. 
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It  is  well  known  to  all  farmers  that  moid  foil  is  not  proper 
for  the  cuhivation  of  the  vine.  If  the  foil,  continually  m(1i(l- 
ened,  is  of  a  fat  nature,  the  plant  kinguifties  in  it,  rots,  and 
dies  :  on  the  other  hand,  if  the  foil  be  open,  light,  and  caica- 
reous,  the  vegetation  may  be  ftrong  and  vignrous,  but  the 
Nvine  ar'rfing  from  it  cannot  fail  to  be  aqueous,  weak,  and  ^e-? 
ftitule  of  flavour. 

Calcareous  foil  in  general  is  proper  for  the  vine ;  being 
arid,  dry,  and  light,  it  affords  a  proper  fuppwt  to  the  pUnt ; 
the  water  with  which  it  beconics  occafionally  impregnated 
circulates,  and  freely  penetrates  through  the  whole  itratum  y 
the  numerous  ramifications  of  the  roots  imbibe  it  at  every 
pore;  and  in  all  thcle  points  of  view  calcareous  foil  is  very 
favourable  to  the  vine.  In  general,  wines  produced  in  calca- 
reous foil  are  fpiritous,  and  the  cultivation  is  Co  much  the 
eafier,  as  the  foil  is  light  and  not  (Irongly  connedled;  be- 
jfides,  it  is  to  be  obferved  that  thefcdry  foils  appear  exclufively 
dcftined  for  the  vine :  the  want  of  vvater,  mould,  and  manure, 
oppofe  the  idea  of  every  other  cultivation. 

But  there  are  fome  kinds  of  foil  (till  more  favoural'le  to  the. 
vine,  thdfe  which  are  at  the  fame  time  light  and  pebbly:  the 
root  eafily  forces  itfelf  through  a  foil,  which,  by  a  mixture  of 
light  earth  and  pebbles,  is  rendered  exceedingly  permeable. 
The  ftratum  of  galcts  which  covets  the  furface  of  the  earth 
defends  it  from  the  drying  ardour  of  the  fun  ;  and  while  the 
llcm  and  the  grapes  receive  the  benign  influencie  of  that  lu- 
minary, the  root,  properly  moiftened,  furnifhes  the  juice  ne- 
cefTary  for  the  labour  of  vegetation.  Soil  of  this  kind  is  called 
in  different  countries,  flony  foil,  fandy  foil,  &c. 

Volcanic  earth  alfo  produces  delicious  wines.  I  have  had 
occafion  to  obferve  in  different  parts  of  the  fouth  of  France 
that  the  mo(l  vigorous  vines  and  the  moft  capital  wines  vyere. 
produced  among  the  remains  of  volcanoes.  Thefe  .virgin 
earths,  prepared  far  a  long  time  in  the  bofom  of  the  earth  by 
fubterranean  fires,  exhibit  an  intimate  mixture  of  all  the 
earthy  principles;  their  femi-vitrified  texture,  decompofed  by 
the  combined  allien  of  the  air  and  water,  furnifhes  all  the 
elements  of  good  vegetation,  and  the  fire  with  which  thefe 
earths  have  been  impregnated,  feems  to  pafsin  fuccelTioa  into 
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all  the  plants  intruded  to  them.  The  wines  of  Tokay  and 
4he  beft  \\ine8  of  Italy  are  the  produtlion  of  vokgwic  foii^ 
the  lad  bilhop  of  Agde  dug  up,  and  planted  with  vi«es  the 
old  volcano  of  the  mountain,  at  the  bottom  of  which  that 
^n-tient  town  is  filiated,  and  thefe  plantatiojis  forai  at  pre- 
fent  one  of  the  richeft  vineyards  m  that  canton. 

There  are  points  on  the  variegated  furface  of  our  globe 
where  the  granite  110  longer  prefents  that  hardnefs  and  unr 
plterability  which  in  gepxraJ  fotnj  the  charaxiler  ,of  lliat 
primitive  rock  :  in  ihefe  pLices  if  is  pulverulent,  and  pre* 
fents  to  tlie  eye  nothing  but  dry  fsnd  of  greater  or  lefe  ccwrfe-. 
pefs  :  it  is  among  thefe  remains  that  the  vine  is  ciU.tivate4 
in  feverjd  parts  of  France  ^  a«d,  when  a  favour^lc  exposure 
concurs  to  aHift  the  Uicreaie,  the  wine  is  of  a  fuperior  <^ua- 
Jity.  Tke  famous  Hermitage  wi«e  i$  produced  anudd  liixvi- 
|ar  ruins.  From  thefe  principles  it  may  be  readilv  judged, 
that  a  foil  like  that  of  France  muil  be  favoirrab^e  to  ilic 
formation  of  good  wine  5  .as  it  exhibits  tiiat  iight^efs  of. foil 
which  permits  the  roots  to  -extend  thcawfelves,  and  alUnv5  -the 
water  to  filter  throiJ^h  0,  and  the  air  to  pcnetrofte  it:  tliat 
flii^y  crufl  which  moderates  and  checks  t4ie  ardour  ©f  iXif^ 
fiui ;  that  valuable  mixture  of  earthy  .elements,  the  cojiipo- 
fition  of  which  fcems  £0  advantageous  to  every  'kind  of  vege- 
tation. 

Thus,  the  farmer,  more  anxious  to  obtain  wine  of  a  good 
quality  than  an  abundant  vintage,  will  ^ftablifn  his  vineyard 
in  light  pebbly  foil ;  and  he  will  not  make  choice  of  a  fat 
fich  ibil  unlefe  he  ititends  to  facrifice  <]*wlity  to  quantity*. 
[To  he  continued.] 

IV.  D//"m/- 
*  T!iough  the  principles  here  eftablifhed  are  proved  .almoft  by^ener^l 
obTervation,  we  rauft  not,  Ijowev.er,  ccncludr  that  there  are  no  exception*. 
Gretsze-Latouchc  Obferv'es  in  a  tnemoit  read  in  the  Agricultural  Socictv 
of  La  Seine,  that  the  valuable  vines  ©f  Ai,  Epernay,  end  Hautvflkrs  fur 
la  ^J9rne  have  the 'fame  expofure,  and  grow  in  the  fame  foil  and  land  as 
jhoTe  in  the  ntighbourhood.  The  fame  autlior  obferves,  that  aVtemits 
have  been  made  to  convert  corn  lands  into  vineyards ;  but  i^  js  pf»bab!e 
that  the  experiments  have  not  been  attended  with  fuccefs,  and  xhat,  con- 
ftquently,  there  are  caufes  «f  difference  which  cannot  be  difcovered  iy 
mere  infpctlion. 
This  author  adds,  that  the  primitive  earth  io  the  vineyards  of  the  firft 

rank 
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;IV.  Defcription  of  an  improved  Family    Oven  invented  hy 
Mr.  S.  Holmes,  of  Cajile-court  in  the  Strand,  London^, 
<c   r-r\ 

-i-  HE  ovens  in  general  ufe  are  made  with  flues,  which 
deftroy  a  great  quantity  of  fire  in  its  paflage  through  them, 
and  much  trouble  is  required  to  keep  them  heated.  The  fire 
which  (hould  be  employed  in  roafling  meat,  is  in  a  great 
meafure  diflipated  in  the  flue  of  the  common  ovens,  if  ufed 
at  the  time  of  roafting,  or  the  common  oven  does  not  acquire 
fufiicient  heat  to  aufvver  the  purpofe,  unlefs  much  coal  is 
confumed. 

*'  My  invention  confifts  of  a  caft-iron  oven,  with  a  folid 
piece  of  iron  projefting  from  its  fide  into  the  fire,  in  which 
this  piece  conftanlly  remains,  and,  becoming  red  hot,  com- 
municates fufficient  heat  for  baking  to  the  whole  oven,  and 
even  affifts  the  fire  in  roafting. 

"  My  oven  keeps  continually  at  a  baking-heat,  without 
cxpence  or  trouble,  as  the  common  fire  is  fufiicient  for  the 
purpofe.  The  firfl:  oven,  which  I  made  for  experiment, 
was  fixed  in  my  own  houfe,  for  ufe,  eighteen  months  ago, 
and  may  be  viewed  at  any  time  the  Society  think  proper. 
Others  are  alfo  in  ufe  at  Mr.  Blackmore's,  in  Brompton ; 
Mr.  Efdale's,  the  Banker,  in  Clapham  ;  Mr.  Robinfon's,  at 
Kenfington ;  Mr.  Roe's,  at  Batterfea ;  and  the  Rev.  Mr. 
Wife's,  at  Carlvvood  j  all  of  which  have  even  exceeded  my 
cxpeftatio^s.''' 

Mr,  Holmes's  letter  to  the  Society  of  Arts,  &c.  of  which 
the  above  is  an  extraft,  is  accompanied  with  fcveral  certifi- 
cates from  different  gentlemen,  all  agreeing  in  flating  that 
thefe  ovens  anfwer  every  purpofe  for  which  they  are  intended. 
We  have  feen  them  in  ufe,  and  th^nk  them  preferable  to,  any 
oven  made  of  iron  we  have  before  feen. 

rank  in  Champagne,  are  covered  with  an  artificial  ftratum  formed  by  a 
mixture  of  turf  and  rotten  dung,  common  earth  taken  from  the  fides  of 
the  hilts,  and  fometimes  of  black  and  rotten  fand.  Thefe  kinds  of  earth 
are  carried  to  the  vineyards  all  the  year  through,  except  in  vintage  time. 

•  From  the  Tranfaiiions  of  the  Society  for  the  EntQuragement  of  Afis, 
Mwiufi^dures,  and  Commerce,  Vol.  XYIII,  i?oo, 
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"In  order  to  afcertain  fully  how  the  oven  anfwered,  a 
tomniittee,  appointed  by  the  Society  for  the  Encourage- 
ment of  Arts,  6rc.  ordered  two  ovens,  of  fimilar  formi  and 
dimenfions,  to  be  fixed  to  the  fides  of  a  fire-grate  in  the 
model-room  of  the  Society,  one  of  which  ovens  only  differed 
from  the  other  by  the  piece  of  caft  iron  projecting  from  its 
lide  into  the  fire :  both  ovens  were  heated  by  the  fame  fire^ 
and  fixed  in  mortar  and  brick-work  in  a  fimilar  manner* 

"  Two  loaves,  of  equal  fize  and  quality,  being  prepared  from 
the  fame  dough,  one  was  put  into  each  oven;  and  after  remain- 
ing therein  three  quartets  of  an  hour,  they  were  taken  out  at 
the  fame  time,  and  examined.  The  loaf  from  Mr.  Holmes's 
oven  was  in  every  refpe6l  well  baked,  but  the  other  was 
dough-baked  and  imperfect.  An  oven  upon  Mr.  Holmes's 
conftru6tion  has  been  fince  fitted  up  in  the  Regifter's  kit* 
chen,  which  appears  to  anfwer  every  purpofe  that  could  be 
expelled  from  its  fi»e,  which  is  13  ^  inches  wide  at  the  door, 
or  in  front,  and  15  inches  deep. 

'^  A  reference  10  Plate  I.  fig.  i  and  2,  will  explain  more 
fully  the  conftruiSlion  of  the  oven,  and  its  principle  of  a£lion. 

**  Fig.  I.  A  perfpeftive  view  of  the  oven.  Fig.  2,  A  ho- 
rizontal fe6tion  of  the  fame.  A  that  fide  of  the  oven  which 
15  placed  next  the  fire.  B  the  projecting  piece  of  iron  which 
remains  ftationary  in  the  fire,  and  communicates  heat  to  the 
oven.     C  the  door  of  the  oven." 


V.  Account  of  the  Under-ground  inclined  Plane  executed  at 
JFalkden-Moor,  in  Lancajhire,  by  his  Grace  the  Duke  of 
Bridgewiiter.     By  the  Rev.  Francis  H.  Egerton  *. 
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BEG  leave  to  prcfent  to  the  Society  an  account  of  the 
under-ground  inclined  plane  which  the  Duke  of  Bridge- 
water  has  lately  made  at  Walkden-Moor,  between  Worfley 

'*  From  TranfaB'tons  0}  the  Society  for  the  Encouragement  of  Arts,  Manu- 
faSiures,  aid  Commerce,  Vol.  XVIII.  The  Society  voted  to  his  Grace  the 
gold  medal,  as  a  teft'.mony  of  the  high  opinion  entertained  by  the  Society 
of  his  Grace's  execution  of  this  great  work,  and  his  wonderful  exertions 
in  inland  navigation. 
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and  Bolton,  in  Lancafhire.    To  this  account  I  have  fubjoihed 
two  plans,  with  a  taWe  of  reference  to  each. 

At  Wor{le3r  th^  Duke  of  Bridgewater'a  navigation  begins; 
it  goes  v.eft  to  Leigh,  and  ealt  to  Manchefter,  where  it  locks 
tijj>  iniG  the  lloclidale  can;il.  In  its  way  to  Manchefter,  it 
turnSr  Out,  in  a  weflei^n  direction,  near  Longford  Bridge,  to 
in-ctt.  the  Graad  Trunk  Canal  above  Prefton  Brook ;  and 
from  thence  it  goes  north-weft  to  Runcorn,  where  it  locks 
down  into  the  Merfey>  in  th»J  tide- way  to  Li\'erpool. 

To  this  navigaticMi  above-ground,  which j  it>  all  its  direc- 
tions, is  extended  through  a  length  of  forty*  miles,  upon  one 
level,  without  tunnel  or  lock,  except  the  locks  at  the  eitre* 
niitiGSv  AtWorfley,  an  under-ground  navigation  is  joined^ 
which  goes  to  the  different  mines  of  coal  under  Walkden- 
JVIoor;  from  which  mines,  by  thefe  navigations  above- 
ground  and  under-groundj  Manchefter  and  varidus  othei* 
places  are  fupplied  with  that  valuable  article. 

The  canals  of  this  undcr-groimd  navigation  lie  upon  two 
levels,,  or  ftories. 

The  lower  is  upon  the  fame  level  with  the  open  navigation^ 
which  it  joins  at  Worfley ;  and  confifts,  in  the  different 
liocs  whkh  it  purfues  to  the  different  feams  of  coal,  of  near 
twelve  miles  of  tunnelling. 

The  higher  is  thirty-five  yards  arid  a  half  perpendicular 
height  above  the  level  of  the  lower,  and  varies  from  thirty- 
eight  to  fixty-one  perpendicular  yards  below  the  furface  of 
the  earth,  and  confifts  of  near  fix  miles  of  tunnelling. 

The  tnnnelliog  of  each  level  is  ten  feet  four  itiches  wid(i 
*nd  eight  feci  fix  inches  deep ;  and  the  depth  of  water,  thrc 
feet  feven  inches. 

Before  a  communication  was  made  by  an  inclined  plani 

•  Forfy  tftiffi!  upo>i  ttt^  l(*v€l.'\  AtKliog  to  thtfe  forty  miles,  nrarlv' 
twclve  rtiiles  of  the.  Duke  of  Bridgew-Sttr's  Underground  Navigable 
Canal,  which  lie  uptm  his  lower  rtiain  level,  and  including  eighteen  miles 
of  the  Grand  Trunk  Canal  betwixt  the  lowed  lock  between  Middlcwich 
and  Piefton-brook,  there  aie  fevehty  miles  of  navigable  canal,  without  a 
lock,  vipi>n  one  level,  eighty-two  feet  above  low- water  mark;  whereby  a 
communication  is  obtained  between  Locdon,  Liverpool,  Briftol,  and  Hull. 
At  this  loweft  lock  the  Grand  Trunk  Navigation  locks  down,  to  be  upon 
a  level  with  tlie  Duke  of  Bridgewater's. 

the 
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the  coals  were  difcharged  by  hand  from  the  boats  on  the 
higher  level^  and  were  let  down  the  pits  in  tubs  by  an  engine 
and  a  break-wheel  into  thofe  upon  the  lower.  To  convey 
the  boats  themfelves  from  the  canals  of  the  higher  level  into 
that  of  the,  lowerj  was  the  intent  of  making  this  under-ground 
molined  plane.  By  the  help  of  this  machinery,  the  whole 
bufinefs  is  now  done  at  once,  without  difcharging  or  damag- 
ing the  coal,  and  at  one  fourth  of  the  expenfe  :  for  the 
boats  of  the  higher  level  are  bodily  let  down  the  inclined 
plane,  and  are  floated  from  the  foot  of  it  through  nearly  three 
fniles,  in  a  ftraight  line,  of  the  lower  kvel  canal,  into  the 
open  navigation  at  Worfley  ;  and,  whereas  they  were  before 
obliged  to  be  drawn  up  to  the  furface  of  the  earth  at  great 
inconvenience  and  expenfe,  to  be  repaired  at  ,i  work-fliop  on 
Walkden-Moor,  they  now  come  of  themft'lves,  in  their 
courfe  of  bufiutTs,  to  be  repaired  at  the  great  dock-yard  at 
Worfley. 

The  place  where  the  inclined  plane  is  conflru£led,  is 
adapted  in  a  fingular  way  for  the  purpofe.  There  is  a  bed  of 
v/hite  rock,  or  grit,  eight  yards  twelve  inches  deep,  which 
dips  one  in  four,  lying  exadtly  in  the  direftion  moft  con- 
ve^nient  for  the  communication  between  the  two  levels; 
which  bed  of  rock  is  hollowed  into  a  tunnel,  driven  upon 
the  rife  of  the  metals,  by  blaftrng  with  gurt-powder,  and 
working  it  down  with  wedges  and  hammers.  In  this  tun- 
nel, formed  through  a  rock  reaching  from  the  lower  to  the 
higher  level,  the  inclined  plane  is  fixed;  and,  by  its  beino-' 
iti  the  heart  of  a  rock,  the  whole  v/orkmanfhip  can  be 
pinned,  fecured,  and  compa<fted  together  at  the  top,'  bottom, 
and  fides,  moll  cfre6lually  : — an  advantage  which  no  in- 
clined plane  above-ground  can  have,  and  which  renders 
this  a  fingular  produdiori,  no  where  perhaps  to  b^  imitated. 

The  run  of  the  inclined  plane  is  one  hundred  and  fifty-one 
yards,  befuies  eighteen  yards,  the  length  of  the  locks,  at  the 
n'orth  or  upper  t\i(\  :  and  the'  fall  ii  one  in  foin',  correfpond- 
ifig  with  the  dip  of  the  rock. 

Of  ihefe  one  hundred  and  fifty-one  yards,  about  ninety- 
four  yards  are  formed  into  a  doulvle  waggon-way,  in  order  to' 
let  two  boats,  namely,  the  empty  arid  the  loaded  boat,  pafs 
V6L.  IX.  .    .^  up 
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up  and  down  j  J^nd  are  divided  by  a  brick  wall,  fupportUig 
the  roof,  in  which  are  openings  for  a  perfon  to  efcape  out  o£ 
the  way  of  the  boats ;  which  double  waggon-way  joins  in 
one,  about  iifty-fcven  yards  from  the  lower  level. 

The  whole  width  of  the  double  waggon-way  is  nineteen 
feet ;  and  of  the  iingle  waggon- way,  after  the  jun^lion,  ten 
feet. 

Thefe  waggon-ways  are  fupplied  with  iron  rails,  or  gul- 
lies,, laid  on  lleepers,  down  the  whole  run ;  and  the  height  of 
the  roof,  above  the  iron  rails,  is  eight  feet. 

At  the  top  of  the  inclined  plane  there  is  a  double  lock,  or 
rather  two  locks,  fide  by  fide,  formed  in  the  heart  of  the 
fame  rock,  which  deliver  the  loaded  boats  from  the  higher 
level  down  the  inclined  plane,  and  receive  the  empty  boats 
from  the  lower.  The  length  of  that  part  of  the  tunnel  in 
which  thefe  are  formed,  is  eighteen  yards;  the  width  or 
diameter,  twenty  feet  fix  inches  j  and  the  height  of  the  roof, 
at  the  north  end  and  above  the  locks,  at  dd,  Plate  I.  fig.  4, 
twenty-one  feet,  to  admit  the  break-wheel. 

The  bottom,  or  fouth  end  of  the  inclined  plane,  is  fix  feet 
nine  inches  under  the  furface  of  the  water,  where  the  loaded 
boat  floats  off  the  carria<re  upon  the  canal  of  the  lower 
level. 

The  depth  of  the  locks,  under  water,  at  the  north  end,  is 
four  feet  fix  inches ;  at  the  fouth  end  it  is  eight  feet. 

The  wall  between  the  locks  is  nine  inches  above  the  ftir- 
face  o£  the  level  water ;  its  breadth  is  three  feet. 

The  diameter  of  the  horizontal  main-ftiaft,  upon  which 
the  rope  works  to  let  the  loaded  boats  down,  and  to  draw  th& 
empty  boats  up,  is  four  feet  eleven  inches,  and  its  circumfe- 
rence is  fifteen  feet  five  inches.  The  main-rope  is  two 
inches  and  a  half  in  diameter,  and  feven  inches  and  a  half 
in  circumference.  It  is  lapped  round  with  a  fmall  cord  of 
about  an  inch  in  circumference,  for  the  length  of  about  one 
hundred  and  five  yards,  to  prevent  its  wearing,  which  it  does 
chiefly  when  it  drags  upon  the  bottom,  when  at  work,  at  the 
place  where  the  Vv-aggon-wavs  unite ;  and,  for  the  fame 
purpofe^  rollers  of  eight  inc'h«cs  diameter  are  fixed  at  intervals 
down  the  run  of  the  inclined  plane.     iMoroover,  a  hollow 

call- 
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caR-Iron  roller  of  eight  inches  and  a  half  diameter  is  fixed 
acrofs  the  weft  lock,  parallel  to  the  upper  weft  locH-gate, 
and  near  the  north  end  of  the  lock,  but  half  a  yard  higher 
than  the  gate,  in  order  to  bear  up  the  rope,  and  to  prevent 
it  from  fvvacro;intj;. 

A  hold-faft  rope  is  fattened  to  the  mam-rope,  to  ftay  each 
boat  upon  its  waggon,  as  they  go  up  or  down.  It  is  marked 
kk,  in  fig.  4,  Plate  I.  and  its  ufes  are  more  particularly  de- 
tailed in  the  table  of  reference,  at  k  k,  to  that  plate. 

Upon  this  horizontal  main-fliaft  is  a  break-wheel  above 
mentioned,  which  regulates  the  motion  of  the  loaded  boat 
going  down  the  inclined  plane. 

The  number  of  iron  teeth,  or  cogs,  in  the  fpur-wheel, 
which  is  fattened  to  the  fide  of  the  break-wheel,  is  three 
hundred  and  feventv-two;  and  the  little  nut- wheel,  No.  3, 
fig.  5.  which  fets  it  in  motion,  contains  eleven  teeth,  or  cogs. 
The  nut-wheel  is  fupported  by  two  uprights  from  the  pillar 
to  the  roof,  and  works  between  them.  Two  winches  or 
handles.  No.  44,  fig.  5,  on  its  axis,  put  the  main-ftiaft,  dd, 
fig.  4.  or  No.  I,  fig.  4.  in  motion.  The  power  of  both 
united  enables  a  man,  who  ufes  a  force  equal  to  forty  pounds 
weight,  to  fct  forward  two  tons  upon  the  waggon-road  :  and 
this  force,  multiplied  at  the  winches  or  handles,  may  be 
iifed  to  fet  forward  the  loaded  boat  out  of  one  lock,  and  to 
bring  the  empty  boat  into  the  other.  The  boats  being  thus 
put  in  motion,  the  little  nut-wheel  is  difengaged  froin  the 
main-ihaft,  by  a  Hide  drawing  the  little  nut  fideways,  fo  as 
to  difengage  the  teeth,  or  cogs,  from  the  cogs  of  the  fpur- 
wheel.  The  weight  of  four  tons  going  down  brings  up  about 
one. 

The  fpur-wheel,  hou^ver,  which  is  fattened  to  the  break- 
wheel,  No.  2,  fig.  5.  is  feldom  ufed,  as  it  is  occafionally  only 
put  in  motion  to  regulate  the  ftretch  of  the  ropes  when  new, 
and  to  draw  the  light  boat  into  the  lock,  when  at  any  time 
it  may  happen  to  be  over- weighted  with  materials,  fuch  as 
mortar,  props,  flabs,  8cc.  for  the  ufe  of  the  higher  level 
collieries,  and  will  not  move  of  itfelf,  upon  a  balance,  out  of 
the  lower  level. 

The  length  of  the  carriage,  or  cradle,  is  thirty  feet;  its 
E  3  width 
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width  Is  feyen  feet  four  inches.  It  moves  upon  four  foliJ 
caft  iron  rollers,  which  run  upon  caft-iron  plates  ;  on  one 
fide  of  each  of  which  there  are  iron  crefts,  which  Itand  two 
inches  higher  than  the  plates,  and  prevent  the  carriage  from 
running  oft'  the  road. 

The  weight  of  neat  coal,  contained  in  the  loaded  boat,  is 
about  twelve  tons :  the  boat  weighs  about  four  tons ;  and 
ihe  carriage,  or  cradle,  in  whicii  the  boat  is  placed,  when 
conveyed  down  the  inclined  plane,  is  about  five  tons  ; — in  aU 
about  twenty-one  tons. 

At  this  inclined  plane,  thirty  loaded  boats  are  now  let 
down,  with  cafe,  in  about  eight  hours ;  that  is  to  fay,  four 
boats  are  let  down  in  a  little  more  than  an  hour.  The  boats 
ufpd  in  thefe  collieries  are  of  different  fizes  and  dimcnfions  ; 
fome  will  carry  feven,  fome  eight  and  a  half,  fome  twelve 
tons. 

♦  The  weight  of  neat  coal,  indeperjdently  of  the  weight  of  the 
carriage  and  boats,  which  is  let  down  the  inclined  plane,  in 
twelve-ton  boats,  in  eight  hours,  will  confequenlly  be  three 
hundred  and  fixly  tons.  The  weight  of  the  carriage,  fuppofe 
five  tons,  let  down  in  the  fame  time,  will  be  one  hundred  ancj 
fifty  tons  ;  and  the  weight  of  the  boat,  fuppofe  four  tons,  thirty 
times  down,  in  eight  hours,  will  be  one  hundred  and  twenty 
tons  : — in  all  fix  hunflrcd  and  thirty  tons  down  in  eight 
hours. 

The  weight  of  the  carriage  thirty  times  up,  and  thirty 
boats  up,  in  eight  hours,  will  be  . 

Carriage,  at  5  tons,  30  times  up  =  150  tons 
Boat,         at  4  tons,  30  times  up  =  120  tons 

Jn  all       270  tons    up    in    eight 
hours. 
^0  that  there  will  be  630  tons  down 
270  tons  up 


In  all  9C0  tons  moved  at  the  inclined  plane, 
in  8  hours,  excJufive  of  an  indeter- 
minate quantity  of  materials  occa- 
fionally  brought  up  for  the  ufe  of 

the  hiq;her  level  collieries. 
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The  various  feeders  which  are  loofened  by  opening  the 
coals  in  the  higher  level  collieries,  as  well  as  three  fufficient 
refervoirs,  which  may  occafionally  be  reforted  to,  and  ufed 
in  a  dry  feafon,  keep  the  higher  level  always  to  its  height, 
and  afford  a  conftant  fupply  of  water  to  fill  the  locks,  for  the 
purpofe  of  working;  the  inclined  plane. 

This  inclined  plane  was  begun  in  September,  1795 }  it  was 
finifhed,  and  in  ufe,  in  October,  1797. 

Of  this,  as  of  mod  of  his  other  great  works,  the  Duke  of 
Bridgewater  was  hinifelf  the  planner  and  contriver  : — to  pro- 
je6l  greatly,  and  to  execute  completely,  are  the  perfe6lion  of 
genius. 

The  finofularitv  of  the  place  in  which  it  u  conftru6lcd ; 
the  original  boldnefs  of  the  defign  ;  the  ingenuity  and  me- 
chanifm  difplayed  in  planning  and  executing  it ;  the  difpatch 
with  which  it  has  been  finiflied  ;  the  fimplicity,  beauty,  and 
liarmony  of  its  parts,  tending  to  one  united  whole ;  and, 
above  all,  the  perfection  to  which  it  is  proved  to  have  been 
brought,  now  that  it  is  praclically  in  ufe;  render  it  equally 
aftonifliing  with  any  other  of  the  ftupendous  works  which 
have  been  fo  ably  planned,  and  fo  fuccefsfully  executed,  by 
the  fisft  proje6lor  and  patriotic  father  of  Inland  Navigation. 
\  have  the  honour  to  be,  8cc. 

f  jiANCis  H.  Egerton. 

Bridgewater-Houie, 
March  5,   i§oo. 

References  to  the  Plate, 
a  to  h,  (Fig.  4.)  Dip  of  the  metals  and  waggon-road  on  the 
under-ground  inclined  plane.  From  ^,  on  the  lower  level, 
to  the  mouth  of  the  tunnel,  is  three  miles.  A,  The  eaft 
lock.  B,  the  weft  lock.  C,  reprefents  a  fe6lion  of  the 
lock :  the  dotted  line  fliows  the  horizontal  depth,  and  the 
black  line  under  it,  theflope  upon  whi;:h  the  waggon  wheels 
run  to  receive  the  loaded  boat,  or  to  bring  the  empty  boat 
into  the  lock,  dd^  the  main-fliaft,  four  feet  eleven  inches 
diameter,  upon  which  the  ropes  work  to  wind  the  boats  up 
and  down  ;  and  here  alfo  the  break-wheel  is  faftened  on,  to- 
gether with  a  fpur-wheel,  and  a  nut-wheel.  Sec  fig.  5,  No.  i. 
Cf  a  pafiage  betwixt  the  higher  level  and  the  locks.    //,  a, 

loaded 
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loaded  boat  going  douTi,  and  an  empty  boat  going  up  th«* 
wmler-ground  inclined  plane.     G,  a  briek  wall  irom  the  fofe 
to  the  top  of  the  inclined  plane,  in  order  to  give  additional 
fupport   to  the  roof,     h  b  h  h,  openings  through    the  brick 
wall  G,  into  which  a  perfon  may  ftep  out  of  the  way  of  the 
boats,  at  the  time  they  are  pafling  up  and  down,     i,  a  belf, 
which  is  rung  by  the  rope  dotted  to  b,  upon  the  lower  level, 
at  the  bottom  of  the  under-ground  inclined  plane,  to  give 
notice  when  the  enipt)'  boat  is  upon  the  waggon,  or  cradle, 
and  when  the  men  below  are  ready,  that  the  loaded  boat  may 
be  let  down  by  tl>c  men  abm'e.     k  k,  Holdfaft-ropes  faftened 
to  the  main-ropes,  and  hooked  on  to  a  ring  at  the  fouth  end 
nf  each  boat,  as  it  goes  up  or  down,  in  order  to  flay  the 
fcrrtrts  upon  the  waggon  or  cradle,  that  they  may  not  fwag, 
»>r  flip  off.     Thefe  holdfaft-royjes  are  fpliced  on  to  the  end  of 
the  main-ropes,  and  nm  above  and  between  the  two  bridle- 
ropes  when  they  are  f aliened  to  the  iron  uprights,  which  are 
upon  each  fide  of  the  waggons,   or  cradles ;  and  they  run 
over  the  north  end  of  the  boat,  to  be  hooked  on  to  the  fouth 
end.     //,  the  bridle-ropes  faficned  to  the  main-ropes  at  O, 
ami  fecurcd  to  two  iron  uprights  upon  each  fide  of  the  wag- 
gon, or  cradle.     O  O,  the  places  where  the  main-ropeS,  the 
bridle-ropes,  and  the  holdfaft-ropes,  are  faftened  all  together. 
No.  T.     An  open  fpace  driven  into  the  fide  of  the  lock  A,  to 
which  a  pit  is  funk  from  the  higher  level,  in  order  to  convey 
the  water  out  of  the  locks  down  to  the  lower  level,  and  alfo  to 
force  a   current   of  frelli  air  into  the  lower  level  collieries. 
No.  2.     A  paddle  to  let  the  water  out  of  the  lock  A,  into  the 
pit  No.  I.     No.  3.    A  paddle  to  let  the  water  out  of  the 
lock  B,  through  a  culvert,  reprefented  by  dotted  lines,  under 
the  lock  A,  into  the  pit  No.  i.     No.  7,7.  Paddles  in  the 
lock  srates,  to  let  the  water  out  of  the  higher  level  into  the 
locks.     No    8,  8.     The  two  north  lock-gates,  one  to  each 
lock,  which  turn  upon  the  heels  of  the  gates,  and  fwing  round 
when  they  are  opened  or  (hut.     No.  10,  10.    Two  fiops  or 
clouojhs,  one  to  each  lock,  which  ferve  as  lock-jrates  to  the 
fouth  end,  and  are  raifed  and  let  down  by  a  windlafs.    S,  a 
Itop,   which   is  ufcd  occafionally  when  the  lock-gates  want 
repairing.     T,  the  place  where  the  boats  which  are  to  pafs 
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to  or  from  the  lower  fingle  waggon-way  are  diretSlcd,  at 
pleafure,  into  either  part  of  the  double  waggon-way,  by  a 
moveable  iron  deeper  or  plate  at  that  point,  upon  whicli 
deeper  or  plate  the  wheels  of  the  boat-carriage  or  cradle  run. 
No.  I.  (fig.  5.)  main-diaft  on  which  the  rope  laps.  a.  Break- 
wheel,  on  one  fide  ©f  which  the  fpur-wheel  is  faftencd. 
3.  Nut-wheel,  outofgeer,  but  which  dides  into  the  fpur- 
whcel,  when  ufed  to  draw^  the  empty  boat  into  the  lock  oc- 
cafionally,  and  which  is  fupportcd  by  two  uprights  from  the 
pillar  to  the  roof.  4,  4.  Winches  or  handles,  to  work  the 
nut  and  fpur-wheel.  5,  5.  The  main-ropes  faftened  to  the 
boats,  and  which  are  lapped  to  prevent  their  wearing. 
6.  The  fpur-wheel,  which  is  faftened  on  one  fide  of  the 
break- wheel ;  and  on  which  break-wheel  is  a  ftrong  iron- 
jointed  timber  brace,  which,  according  to  the  preflure  given 
thereto  by  the  man  who  attends  it,  will  allow  the  loaded  boat 
to  defcend  quick  or  dow,  or  detain  it  in  its  paflage.  7,  7.  Pad- 
dles in  the  lock-gates,  to  let  the  water  out  of  the  higher 
level  into  the  lock.  8.  A  hollow  caft-iron  roller,  tw  pre- 
vent the  main-ropes  from  fwagging.  9.  Shroud-wheel,  to 
prevent  the  ropes  going  over  the  end  of  the  main-fiiaft, 
dipping  off,  jerking,  or  breaking.  This  ftands  three  inches 
above  the  main-lhaft. 


V.    Dr.  Dickson's   Tranjlation   of  Carnot   on  the 
Infinttejimal  Calculus. 

[Concluded  from  Vol.  VIII.  Page  352.] 
The  Principles  of  the  Differential  and  Integral  Calculi. 

49*  IF  to  the  fame  variable  quantity  be  fucceffively  attri- 
buted two  values  whofe  difference  is  infinitely  fmall,  that  dif- 
ference {viz.  that  of  the  fecond,  from  the  firll  of  the  two 
values)  is  called  the  Diff-'ercntial  of  the  firft  value. 

For  example,  let  AMN  (fig.  2.)  be  a  curve,  concerning 
which  any  queftion  whatever  is  to  be  refolvcd,  and  fuch  that 
the  ordinate  MP  is  one  of  the  quantities  afiigncd  in  that 
queftion.    I  fuppofe,  moreover,  that,  to  facilitate  the  folutibn, 
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an  auxiliary  line  NQ  is  drawn  parallel  to,  and  at  an  artjitrarf 
diftance  from,  the  ordinate  MPy  to  which  it  (A'Q)  may  con- 
liniially  approach,  till  the  two  lines  coincide ;  the  line  iVO^ 
or  NQ  —  MP  will  then  be  an  intinilely  fmall  quantity  (fee 
art,  19).  Now  as  NO  is  the  difference  "of  the  two  values, 
MP  and  NQ,  fucceflively  attributed  to  the  ordinate,  it  has 
been  agreed  to  diftinguifh  it  in  difcourfe  by  the  diminutive 
word,  the  differential^  of  the  variable  line  MP,  and  to  repre- 
fent  it  in  calculation  by  the  fame  variable  line,  with  the  cha- 
*a6ler  d  prefixed  *.  Thus,  putting  y  for  the  ordinate  MP^ 
iy  will  fignify  the  Differential  of  MP. 

But  to  fuppofe,  as  we  have  done,  that  NQ.  continually  ap- 
proaches MP,  is  alfo  to  fuppofe  that  AQ  continually  ap- 
proaches to  AP ;  for  the  firfl  of  thefc  fuppofitions  necellarily 
implies  the  fecond.  Putting,  therefore,  x  for  the  abfcifle  AP^ 
the  little  line  PQ  or  MO  will  be  the  differential  of  x,  and 
we  dial!  have  MO~dx  in  the  fame  time  that  NO    dy. 

If  we  farther  fuppofe  NQ  =y,  and  AQ  —  x^,  we  fhali  have 
y  'y+  dy,  and  x*  "X^-i-dx;  fo  that  the  differentials  dy  and  dx, 
ire  nothing  elfe  than  the  increments  of  their  correfpondent 
variables  j^' and  r,  or  the  quantities  by  which  they  are  in- 
creafed  when  they  become  y'  and  x'  f. 

^50.  Now,  let  there  be  attributed  to  the  ordinate  a  new 
value  RS,  fuch  that  PQ  and  QS  may  difier  infinitely  little 

•  Here  one  is  almoft  tempted  to  alk.Whetber  -the  ingenious  author  ccn- 
Cders  the  Britifh  mathematicians  as  mere  Differentials  ?  For  they  have 
never  agreed  to  ufc  ths  notation  he  mentions  ;  but,  infte.id  oi  dx,  dx  djy 
fic.  write,  with  Newton,  the  immortal  inventor  of  fluxions,  x,  icy  &c.' 
The  cfs  only  fer\'e  to  embarrafs  the  combinations,  which  Ihould  be  cx- 
pxeiU'd  with  the  utmoft  clearneJs.     W.  D'. 

•f-  The  author,  after  partly  explaining  the  dodtrine  of  prime  and  ulti- 
mate ratios,  fcetns  to  decline  applying  that  doflrinc,  when  he  c<!Hs  ^jr, andl 
dy  mere  increments.     It  may,   hovv-ever,  be  obiervcd  that,  had  he  co'n-J 
iidcTLd  them  in  their  extreme  ratios,  he  world  have  entirely  dcviited  frotn^ 
the  infinitefimal  or  differential  theory,  which  is  pfopcrly  his  fubjetl,  into" 
the  fluxionary.     But,  as  already  hinted,  his  mixed  way  of  elucidating  hii 
dtxflripc,  may  be  of  great  ufe,  if  his  readers  take  care  not  to  confound  the 
diiffttniials  (or  increments)  of  quantities  coniidered  as  formed  by  an  ap- 
pofition  of  parts,  with  the  fluxicp.s,   which  are  accurately   in  the  prime 
ratio  of  the  nafcent,  or  the  ultimate  ratio  of  the  evanefceni,  incrcm.ents  (or 
dlrcrements)  of  q'JahtiiicSj  confidered  as  generated  t*y  motion. — VV,  D. 
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jTrom  each  other,  or  have  for  their  uhimate  ratio,  a  ratio  of 
equality.  This  being  fo,  it  mull  neceflarily  happen  (becaufe 
NQ,  by  the  firft  hypothefis,  is  already  fuppofed  to  approach 
continually  to  MP)  that  B.S  will  alfo  continually  approach  to 
the  fame  line  MP;  fo  that,  like  iVQ,  it  will  ultimately  co- 
incide with  that  fame  line ;  otherwife  it  is  evident  that  the 
ratio  of  QS  to  PQ,  which,  by  the  fuppofition,  ought  to  ap- 
proach continually  to  unity,  would  recede  from  it.  It  is 
moreover  evident,  from  the  law  of  continuity,  that  the  fame 
will  be  the  cafe  with  the  ratio  of  RZ  to  N0>.  Agreeably, 
therefore,  to  the  general  notion  of  differential  quantities, 
above  delivered,  QS  ought  to  be  the  differential  of  AQ,  RZ 
that  of  NQ,  QS^PQ,  or  NZ  —  MO,  that  of  PQ,  and 
laftly,  RZ  —  NO,  that  of  NO  j  and  all  for  the  fame  reafon 
that  NO,  or  NQ-MP,  is  the  differential  of  MP.  Accord- 
ing to  the  received  manner,  then,  of  exprefling  differentials 
in  calculation,  we  muft  have  QS-d:i,  RZ  dj,  QS  —  PQ 
=  d  (MO),  RZ  -  NG  ■'  d{NO).  But  we  have  already 
found  MO  =  dx,  aad  NO-dj;  therefore  QS  -  PQ^ddx, 
and  RZ—NO  ddy,  that  is,  the  quantities  ddx  and  ddy  (alfo 
written  d'^x  and  dy)  will  be  the  differentials  of  the  differen- 
tials of  X  and^,  called  alfo,  for  brevity,  fecond  differences,  or 
differentials  of  the  fecond  order ;  that  is,  ddx  is  the  differential 
of  the  fecond  order,  or  the  fecond  difference  of  Xy  and  ddy 
that  of  __y. 

Now^  fince  QS  and  PQ  are  fuppofed  to  differ  infinitely 
little  from  each  other,  their  difference  ddx  is  infinitely  fmali 
in  comparifon  with  each  of  them  (by  article  a8).  Therefore 
differentials  of  the  fecond  order  are  infinitely  fmall  in  com- 
parifon with  firft  differentials,  or  thofe  of  the  firft  order*. 
.     51.  In  the  fame  manner  may  be  differentiated,  in  their  turn, 

*  If,  inftead  of  drawing  the  new  auxiliary  line  RS  in  fuch  manner 
that  the  lines  §>S  and  P^  differ  infinitely  little  from  each  other,  it  be  drawn 
in  fuch  a  manner  that  ^  may  be  prccifely  equal  to  Pi^  that  is,  fo  that 
AF,  A9l^,  and  AS  may  be  in  arithmetical  progreffion,  we  fhall  have  ddx 
=  0,  w  dx  coiiftant.  Thus,  one  of  the  differentials  may  be  fuppofed 
conftant.  But,  from  AP  y^^and  AS  being  in  arithmetical  progrellion,  it 
■will  not  follow  that  MP,  A'i^  and  KS  arc  fo  likewife,  unlefs  AKm,  ift. 
ftead  of  being  a  curve,  be  a  llraight  line.  Thus,  from  the  fuppofition 
that  ddx  =  o,  it  can. by  no  means  be  inferred  that  ddv  =  o. 
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the  tliftereiitlals  of  the  fecbnd  order,  and'  hence  will  refuTt  th'tf 
'differentials  of  thfe  third  order  j  from  the  Sff'crcntihlion  of  thefe 
'lift  will  refult  thofe  of  the  fourth  order,  and  fo  oh.'  T hits 
addy,  or  d'y  will  be  the  third  difference  of  _>>  and  ddddy,  dr 
-£?5'5  ^^^  differential  of  the  fourth  order,  &c.  Now,  after 
'^•hat  has  been  faid  on  the  generation  of  diffefrentials  of  the 
firll  and  fecbnd  orders,  there  will  be  no  difficulty  in  coitipre- 
hendingthe  produf^ion  of  the  fuperioi'  orders.'  I iliall  there- 
fore onlv  obferve,  that  it  confifts  in  attrilDuting;,  for  each  new 
order,  a  new  auxiliary  value  to  each  bf  the  variable  quantities, 
and  fuch,  that  not  otlly  eat^  of  thefe  new  values  may  differ 
intiilitclv  little  from  that  which  precedes  it,  but  that  the  fame 
thing  may  take  place  between  their  differencials/  the  differen- 
tials of  their  diff^erentials,  and  fo  forth.  '    •    ■  ' 

52.  'Vodiffercjitiatc  a  quantity  is  to  afli^  its  differential ; 
that  is,  if  A",  for-example,  be  any  fun6lion  whatever  of  x,  to 
differentiate  it,  is' to  aflign  the  quantity  by  which  that  fun6tion 
will  be  incrcafed,  by  fuppofing  the  increment  of  x  to  be  dx. 

To  integraiej  or  tofunt,  a  differential,  on  the  contrary,  is  to 
i'cturn  from  that  differential  to  the  quantity  which  produced 
it ;  and  this  laft  quantity  is  called  the  Integral  or  Snni  of  the 
l^ropofed  differential  *.  For  examph,  .r  is  the  integral  or  fum 
of  dx,  and  to  integrate,  or  to  fum,  dx  is  nothing  more  than 
to  aflign  that  quantity,  .1,  which  is  its  fum  or  integral. 

We  have  fcen  that,  in  calculation,  the  differential  of  a 
qtiantitv  is  expreffed  by  that  fame  quantity,  with  the  cha- 
faftcr  d  prefixed.  Reciprocally  it  has  been  agreed  to  exprefi 
the  integral  or  fuln  of  any  differential  by  the  fame  differen- 
tial, preceded  by  the  charafter/';  that  is,  fdx^  for  example, 
fignifies  the  fum  of  dx;  fo  that  we  have  evidently  x  =^fdx, 

^3.  Tht'CalvuU  called  Differential  and  Integral,  confti- 
tute  the  art  of  difcovering  any  ratios  and  relations  whatever, 
exifting  between  propoled  quantities,  by  the  help  of  their 
differentials*  The  name  Differential  Calculus  is  properly 
applied  to  thfe  art  of  invefligating  the  ratios,  or  felations  of 
diflerential  quantities,  and  aflervVards  to  eliminate  them  by 
the  ordinary  rules  of  Algebra;  and  the  name  of  Integral 
Galiulus  to  the  art  of  integrating  or  eliminating  thefe  fame 
*  Or  what  we  call  the  FlueKt  of  the  propyftd  Fluxion* — VV.  D. 
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difrerentlalquantities  by  proceffes  which  {liow ^he method  of 
returning  from  a  differential  to  its  integral.  !  .;....  > 
My  prefent  obje£l  is  not  to  lurite  a  treatifc  on  thefe  calculi, 
hut  only.to  give  the  fundamental  rules,  and'tajhoiu  that  thefr 
rules  are  only  Jo  many  applicatipmy^f  ^pAsSfWSili  P^HF^P^^^ 
which  have  been  explained.        'r  :"h  ^'SU'■  'liflT  .;      ■•  v  : 

54.  Let  it  firft  be  propofed,  then,  to  affign  the  differential 
of  the  fum,  x  +  y  -{•  z  &c.  of  feveral  variable  quantities.  - 

By  the  hypothefis,  x  becomes  x  +  dx,  y  becomes  y  +  dy 
&c.  Therefore  the  fum  propofed  becomes  x  +  dx  +y  +  dy 
+  z  +  dz  &c.  Confequently,  it  is  increafed  by  dx  +  dy  -i? 
dz,  Sec;  and  thefe  iucrements  are  precifely  what  we  have 
called  differentials  *. 

55.  The  differential  of  a  +  ^  +  ^  &c.  +  x  +y  +  z  &c. 
is  now  required;  a,b,Cj  &c.  being  conftant,  znd  x,y,z,  Zee, 
variable,  quantities.  ^ 

By  the  hypothefis  a  remains  a,  h  remains  h,  &c.  and  J> 
becomes  x  +  dx,  y  becomes  y  +  dy  he.  Therefore  the  fum 
propofed  becomes  a  -\-  b  -^  c  Sec.  +  x  -^  dx  &c.  Confe- 
quently  it  is  increafed  by  dx  +  dy  +  dz  &c.;  aiid  this  incre-; 
ment  is  the  differential  fought,  which  is  the  fame  as  if  there 
had  been  no  conftant  quantities  in  the  propofed  fum. 

Required  the  differential  of  rtA'. 

By  the  hypothefis,  the  conftant  quantity  a  remains  uit-?. 
changed,  and  the  variable  quantity  x  becomes  x  +  dx',  there- 
fore ax  becomes  ax  -f  adx ;  and  confequently  ax  is  increafed 
by  adx,  which  is  the  difi'ercutial  fought. 

56.  Required  the  differential  of  xy.  «■'    t'*^ 
From  what  has  been  faid,  it  appears  that  the  diflTdr^tiill' 

lierc  required  is  ydx  +  xdy  +  dxdy,  that  is,  we  have 

d  .xy  =1  ydx  +  xdy  +  dxdy\,  ■;,-, 

But, 

*  See  the  note  at  the  end  of  article  49. 

■\ .  As  the  ingenious  author  has  touched  no  farther  on  the 
practice  than  feemed  neceffarv'  to  elucidate  his  theory,  I  (hall 
endeavour  to  fliow  (as  plainly  as  I  can  in  a  note)  how  to  find 
the  differentials,  or,  which  is  the  fame  thing  in  pra6tice,  the 
fluxions  of  produfts,  powers,  roots,  and  fractions. 

ill,  To  find  the  fluxions  of  produfts,  fuch  as  xy,  xyz,  8cc. 

ILxample  I,   (.v  +  .r)  X  (j  +j)-')  =  .n  +  xy  +  v.v  4"  'iJ- 

Fs  '  '  But, 
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But,  with  refpe6t:  to  this  equation,  I  obferve,  that  dx  and 
dj,  being  infinitely  fmall,  in  comparifon  with  x  and  ^,  the 

^ _^ _!*? 

But,  for  a  reafon  which  the  author  gives,  xy  (in  his  notation 
dxdy)  may  be  reje£led,  and  fo  the  fluxion  ai  xy  is  ;ry  +  yx. 

Example  %.  Thus  alfo,  the  fluxion  of 

xyz  is  xzy  +  yzx  -»-  xyii. 

Example  3.  In  like  manner,  the  fluxion  of 

vxyz  is  V  yii  -\-  vxzy  +  vyzx  +  xzyv. 
adiy.  To  find  the  fluxions  of  powers,  as  x',  a-',  &c. 

Example  I.  In  the  firfit- example  above,  we  had  xy  +  yx  for 
the  fluxion  of  xy.  Let  x  =  y,  then  xy  =  x-,  and  xy  +  yx 
—  xx  4  A'i  or  %xx^  will  be  the  fluxion  of  a-*. 

Example  2.  In  the  fecond  example  above,  hi  x  y  =  z 
then  A-^'z  will  become  x^,  and  a^z  +  xzy  4-  ^'zj?  will  become 
XXX  +  ^fxi  +  A-jr*,  or  3.r  i,  which  will  be  the  fluxion  of  x\ 

Example  3.  In  like  manner,  if,  in  the  3d  example  above, 
V  =:  «  =  ^  =  2,  the  fluxion  of    *  will  be  4*^*. 

Thus  the  fluxion  of  x'  being  ixx^  that  of  .v^  beine3r*i, 
that  of  .*♦  being  4*"'^,  &c.  we  conclude  that  the  fluxion  of 

any  power  of  x  whatever,  fay  x  ,  will  be  mx  x.  Here 
the  index  m  is  fuppofed  to  be  integral  and  affirmative ;  but 
the  fame  formula,  mutatis  mutandis,  ferves  where  m  is  frac- 
tional or  negative. 

3dly,  Before  we  proceed  to  powers  whofe  indices  are  ne- 
gative, it  will  be  necetTary  to  contemplate  very  attentively 
luch  feries  as 

V*    i?'     1*    A-^     v°    .,*..      5l-r 

—  I      —2      —3      —4    - 

or,    A-4,    A-3,    A'-,    X^y    X°y    X         ,    X        y  X         y  X         ,    &c, 

where  the  law  of  continuation  of  the  powers  is  a  fucceflive 
divifion  by  x,  and  that  of  the  indices  a  fucceflive  fubtraftion 

—  I      —  2  ... 

of  J }  fo  tbat  X  y  X  ,  Sec.  in  the  fecond  feries,  is  equiva- 
lent to  — ,  — ^ ,  &c.  in  the  firft ;  or,  in  other  words,  the 

I*  X 

negative  indices  — i,  — 3,  &c.  of*  ,  x  1  &c.  can- 
fidered  as  multipliers,  are  equivalent  to  the  pofitive  indices 

I,  a,  8cc.  of  — J-,  — J-,  &c.  confidering  x^  a%  8cc.  as  di- 

vifors.  Hence  the  general  formula,  mx  Xy  becojnes 
»-  tnx"   "  Xy  or  — -—  J  and  thus  the  fluxion 
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lad  ttrm dxdy\s\x.{t[^  infinitely  fmall  in  comparlfon  widi  each 
of  the  others  j  that  is,  that  the  quotient  of  this  laft  term  by 
either  of  the  other  terms  is  an  infinitely  fmall  quantity.     If,: 

therefore. 


•f — ,  orof^p      J  IS  — It      *,  or  -^; 

-     I  .      —  2      .  —  3  —  I  .  —  2.V 

of  —7,  or  of  .V      5  IS  —  ax  *•,  or  -^ ; 

of— 5-,  orofr      ,  IS  — 3.r  X,  or-^J 

of—,  orof.v"''^,  is— 4x~'^"'^i,  or  ^^j  and  fo  of  others. 

4thly,  Before  we  can  find  the  fluxions  of  powers  with 
fraAional  indices,  commonly  called  roots,  we  mull  very  at-- 
tentively  confider  the  law  of  continuation  in  firch  feries  as 

a*,  *•%  x%  ;c%  &c.  continually  extra<fting  the  fquare  root, 
I 

*»,  a%  x\  x^,  &c,  ■■ the  cube  root, 

I 
;»'%  X*,  x%  x'^y  &c. —  the  biquad.  root, 

/*,  JT*,  x\f  .r^.  Sec, -cube  root  of  the  fquare. 

Here  we  fee  that  it  is  not  more  than  certain  that  x^  is  the 

fquare  root  of  x*,  or  x  the  fquare  root  of  v",  than  that  .r*^ 
is  the  fquare  root  of  x.  And,  by  the  fame  law  that  x^  is  the 
cube  root  of  a',  and  x  the  cube  root  of  x^,  we  may  affirm, 

I 
that  x^  is  the  cube  root  of  x,  &c.  Thus,  then,  we  may  fafely 

write  jr*  for  Vx,   x^for  ^.v,  x'^  for  ^fx'-y  &c.  and  univer-» 


filly,  *  *   for  l/x^.    This  being  underftood,  it  will  be  evi- 
ilent  that  the  general  formula,  mx        x,  by  writing  —  forw, 


muft  become  —  x"  "   x.  ox  —  x    "   x.     And  hence  the 


luxion 


of  ^Xy  or  x^y  is  {x^      X  =  \,x    "^x  — 


•f  ^xy  or  x^y  is  \x^     X  =  4-v    ^^  =  — r ; 

'^^         of 
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therefore,  dxdy  be  negle^led  in  the  preceding  equation,  it 
will  then  become  d.Ay=xdy  +j>dxy  which  is  what  I  call  an 
ijnperfeft  equation.  .  But,  lince  imperfect  equations  (by  ar- 
ticles 31  and  34)  may  be  employed  like  rigorous  ones,  with- 
out inducing  any  error  into  the  refult,  it  is  evident  that  I  may 
ufe  this  laft  equation  inftead  of  the  firft ;  and,  as  it  is  more 
limple,  I  fliall  by  its  help  abridge  my  calculation. 

I  fay,  then,  that  the  differential  of  the  product  of  two  va- 
riable quantities,  is  equal  to  the  produd  of  the  firft  variable 
quantity  into  the  differential  of  the  fecond,  plus  the  product 
of  the  fecond  variable  quantity  into  the  differential  of  the 
firft.  And  this  propofition  will  be  one  of  thofe  which  (in 
article  35)  I  have  called  imperfefil  propofitions,  that  is,  which 
sire  capable  of  being  exprefl'cd  by  imperfect  equations,  and 

•  ±  _  I  _  3  i- 

of  ^^,  or  .v%  is  |x*      .V  =  Ix    ^x  =  —  J 

of  <  X-,  or  x^f  IS  yjf       X  =  jx     X  =  —7  ; 

and  fo  in  fimilar  cafes. 

5thly,  The  fluxion  of  a  fraflion  mavbe  found  by  confider- 
ing  it  as  the  product  of  the  numei-ator  and  denominator,' 

giving  fl^  latter  a  negative  index.    Thus  —  is  equivalent  to' 

y^    X  A-  J  and  as  the  fliixion  of  A?y  is^^-i  +  x^,  fo  the  fluxion ' 
- ,  or  of  its  equivalent  y        X  x  muft  be_, 

mirni'''     "Fy  /  —2.*  \  v  xy    ■       ■    r^i fxj 


of  - — ,  or  of  its  equivalent  y        X  x  muft  be 

("'•itt'-'    "fv-         f  —2.*        \  V  xy  ■ 

_  y'x  —  xi 

X 

The  fluxion  of  a  fraction,  — ,  may  alfo  be  found,  but  not 

.>' 

fo  elegantly,  by  aftually  dividing  x  t\-  x  hy  y  +j. 

The  above  is  a  fpecimen  of  a  very  eafy,  and,  in  fome  n;ea- 
fure,  new,  manner  of  treating  the  fundamental  proceffes  of 
fluxions,  which  I  long  ago  mentioned  to  Mr.  Tilloch,  and 
which,  with  fome  thoughts  on  prime  and  ultimate  ratios, 
I  intend  to  offer  him  for  publication,  when  I  have  time  to 
draw  up  the  paper,  and  he  h?^s  room  to  infert  it  in  the  Philo- 
fbphical  Ms^a^ine,'— W.  P, 

which. 
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Uhicli,  like  them,  lead,  neverthelefs,  to  refultS  rlgoroufly 

.    57.  By  proceeding  as  in  the  laft  article,  we  Ihall  find  the 
■imperfetSl  equation 

d .  xyz  =  xydz  +  xzdy  +  yzdx. 

In  like  manner  we  (hall  find  the  imperfect  equation  d.x 

=■  mx  dx  SiC.  I'i    ^':l'i\ 

And,  by  the  fame  kind  of  procedure,  we  difcover  tkcrini- 

c  CL        '      7    ''^'      y^ "  ^^y  -■'* 

pertect  equation  rf.   —  = .  "  . 

^  ^  y  yy  ^  ^  I 

58.  Such  are  the  principal  rules  of  the  Differential  Calculus. 

Let  us  now  proceed  to  thofe  of  the  Integral  Calculus,  which 

is  the  Inverfe  method  f. 

I.  Since 

'      *  If  from  the  Impcrfcft  equation  d  .xy  ■=  x.iy  +  ydx,  1  wiflied  to 

derive  a  rigorouUv  accurate  equation,  I  might  do  it  at  once,  by  re- 

ftoring  the  term  Jxdy,  which  it  wants.     But  I  might  alfo  cffeft  it 

in  the  following  manner.     Dividing  ihe  preceding  equation  by-  dy, 

.       d  .xy  dx 

for  example,  I  obtain  the  new  imperfect  equation  — - —  =  y  -y 

+  X  J  and  as  (by  article  19)  an  auxiliary  quantity  differs  infinitely 
little  from  its  iim'tt,  I   may  fubftitute   in   this  laft   equation  Ihn. 

(— ^  I  inftead  of  — ^  itfelf,  and  Urn.  \~\   inftead  of  -^   it- 
\    dy   )  dy  \  dy  J  dy 

felf.     Now,  it  thence  becomes  lim.  I  — -,—  )  =  >'  X  Vim.  { -7-  )  +  •■^« 

But  every  limit  is  (by  article  17)   an  affigned  quantity  3  therefore, 

though  dx  and  dy  are,  themfelves,  auxiliary  quantities,  lim,  f  — ' '■  ■  J 

and  lim.  \—r~ )  *re  afligned  quantities.     All  tbe  terms,  therefore, of 

the  preceding  equation, /m.  {-7— J    —  y  "X.  lim.  (-77)  *{"  ■*'»  ^^^ 

afligned  quantities ;  and  confequently  (by  article  34)  this  equation 
is  neceffarily  and  rigoroufly  exaC\. 

t  The  author  touches  the  praftice  of  the  Integral  Calculus  as  fllghtly 
an  he  docs  that  of  the  Differential ;  but  the  former  does  not  fo  dire&ly 
bear  on  his  fubjeft  as  the  latter;  and,  if  it  did,  I  could  not  expeft  to  be 
indulged  with  fo  long  a  note  as  I  have  given  on  the  other ;  and  which, 
after  all,  is  Wut  a  flight  and  imperfeft  general  outiioe.  For  particular  in« 
ttrwftions,  the  reader,  who  is  acquainted  with  the  neccffary  pracogrAta^ 

muft 
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I.  Since  the  differential  of  x  is  dxy  the  integral  of  dx  wU! 
be  X ;  that  is^  we  {hall  have  fdx  —  x.  But,  as  the  differen- 
tial of  <z  +  X  is  alfo  dx  (by  article  ^^)  it  follows  that  the  in- 
tegral of  ^4*  is  as  juftly  expreflcd  by  a  +  x,  as  by  x  alone; 
and  that,  in  general,  every  differential  hath  as  many  various 
integrals  as  we  may  choofe  to  aflign  to  it ;  but  that  all  thefe 
integrals  only  differ  by  a  conftant  quantity.  It  fuffices,  there- 
fore, to  determine  one  of  them,  and  to  add  fome  conftant 
<juantity  to  reprefent  all  the  reft ;  that  is,  all  the  poflible  in- 
tegrals of  dx  will  be  reprefented  hy  x  -Jf  A^  the  quantity  A 
being  a  conftant  quantity,  taken  at  pleafure. 

a.  Becaufe  the  differential  of  x  +j/4-z  &c.  is  rf**  4-  <^  -f- 
dx  &c.  the  integral  of  this  differential  will  be  x  +j'  +  z  &c. 
+  A. 

3.  The  differential  of  xy  being  xdy  •\- ydx  (by  article  ^5) 
as  well  as  that  q{  xy  -^  A^  the  integral  di  xdy  +ydx)  will  be 
reciprocally  xy  -{-  A, 

4.  la  like  manner,  we  fhall  find,  the  integral  of  "^-^ ^ 

to  be  —  4-  A. 

y 

5.  So  likewife  we  fliall  find  that  the  integral  oi  mx         dx, 

fit  JO 

ts  X      +  A,  &c. 

Such  are  the  principal  rules  of  the  Integral  Calculus.  We 
proceed  to  ftiow,  by  fome  particular  examples,  the  applica- 
tion of  thefe  rules,  and  of  thofe  of  the  Differential  Calculus  ; 
both  which  we  fhall  do  as  fuccin<ftly  as  poffible. 

Amplication  of  thefe  general  Principles  to  fome  Examples* 

59.  An  elliptic  curve  AMB  (fig.  3.)  being  given  to  fin«l 

inuft  have  recourfe  to  more  extenfive  works,  fuch  as  the  Fluxions 
^f  •  Simpfon,  Emerfon  or  Maciaurin,  and  above  all,  thofe  of  Ditton  or 
L'Hofpital,  as  tranflatcd  and  augmented  by  Stone;  which  two  Jaft,  efpc- 
-ciaily  Dillon's,  are  generally  confidered  as  the  plaineft  works  on  the  fub- 
}e£t.  The  perfpicuity  of  Simpfon's  excellent  tradt,  in  his  Seleft  Mathe- 
laatical  Exercirts,  has  been  already  mentioned.  The  fame  excellent 
quiility  pervades  the  fix  Difltrrtations  on  the  progrefs  of  Geometry,  in- 
ferted  in  "  The  Mathematician,"  printed  in  1751,  of  which  the  three 
iaft  arc  confined  to  i'luxions. — -W.  D. 

4  the 
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Inc  fiibtangenl  TP^  anfv\-erihg  to'3/,  which  reprefents  any 

given  point  whatever  of  that  t'ufvie.'     . 

Let  AB  be  the  tranfverfe  axis  of, the  curve,  for  one  half  of 

which  put  a,  and  for  one  half  of  t'he  conjugate  put  h\  and 

!et  X  reprefent  the  abfcifs  APy  and^  the  ordinate  FM.    We 

flvall  then  have, 

^^    , 
rv  = {lax  —  XX). 

This  being  laid  down,  let  a  new  ordinate  A^  be  drawn  infi- 
nitely near  to  MP;  that  is,  let  this  auxiliarv'  line  A"Q  be  at 
firft  drawn  at  any  arbitrary  di fiance  whatever  from  3/P,  and 
let  the  forrhcr  then  be  fuppofed  to  approach  the  latter  conti- 
nually, fo  thai  their  ultimate  ratio  mav  be  a  i-atio  of  equality. 
The  lines  MO  and  NO  will  then  be  the  fefpcctive  ditferen- 
tiafe  o\  a  and  ;•  (by  article  49).     Now  the  finiilar  triangles 

V'DTir      A  TiJT^r^      ■        TP  MO  MO  _        . 

/PMand  MZO,  gue  ^^^-  =.  —■  ^  WlfzA'     ^^'  '' 

is  evident,  that  the  mtire  XQ  approaches  to  MP,  the  more 

will  ZA'  diminiih  in  comparifon  with  NO,  and  that  their 

ultimate  ratio  will  be  o.     Therefore  ZN  is  infinitely  fmalt 

TP        MO 
compared  with  NO;  and  confequently  -jTp  z=  -:.^    is  an 

impcrfc6l equation  (by  article 31);  that  is, =  — ,-  is  aa 

imperfect  equation. 
Farther,  tlie  equation  of  the  propoled  curve  being, 

VV  —  [2ax  —  .T.v), 

we  fiiall  thence  have  this  other  imperfect  differential  equa- 
tion, 

lb 
rdxy  =  (adx  —  xdx) . 

Tn  this  laft  equation,   then,  fubftituting   the  value  of  tl.v, 

TP .  dy  , 

namely, ~  ^  found  by  the  firft,  and  reducing,  we  have 

the  required  fubtans?ent  TP  ="-,,-  X  -=^, 
^  o  bb        a '-  A- 

an  equation  free  from  infinitefimal  quantities,  and  which  i"? 
neceflarily  and  rigoroufly  accurate. 

-  For,  in  thc'ellipfe,  a^  :  6'  : :  (2a—x),x  :y.— W.  D. 

Vol.  IX.  G  60.  Ofhr^ 
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60.  Othcrirife  :  Let  us  confider  the  propofed  onrve  as  9. 
polygon  of  an  infinite  number  of  fides ;  that  is,  inftead  of  the 
curve,  let  us  take  a  polygon  of  any  number  of  fides  whatever, 
and  let  us  then  fuppofe  that  number  of  fides  to  increafe  con- 
tinually ;  fo  that  the  ultimate  relation  of  the  polygon  to  the 
curve  may  be  a  relation  of  identity  *.  As  it  is  abfolutely 
impofilible  that  the  curve  can  be  accurately  confidered  as  a 
polygon,  the  equations  by  which  I  fliall  exprefs  the  condi- 
tions of  the  problem  depending  on  that  hypothefis  will  not 
be  exaft.  But,  fince  the  polygon  is  fuppofed  to  approach  con- 
tinually to  the  curvcj  ihe  errors,  which  may  exid  in  thefe 
equations,  may  be  diminiflied  as  much  as  we  plcafc;  and  hence 
thefe  equations  will  be  what  I  call  imperfect  equations. 

Thus  the  triangles  T'MP  and  MNO  give  the  equation 
T'P         MO 
JlP   ~   no"'   ^"^  fubftituting  TP  for  TP,  which  differs 

infinitely  little  from  it,  we  fliall  have  this  imperfeft  equatior\ 

TP         MO  TP         dx       ,      .-.,.,,        ,    f 

-TTTi  =  ~T7r-,  or  —  =  — r-,    the  fame  With   that   berorc 

MP  AO  '  y  dy  ^  .  >      \     ^.\ 

found,  and  which,  being  combined  with  the  equation  of  the 
curve,  will  give  the  fame  rcfult. 

61.  Again'.  We  may  apply  to  this  problem  the  method 
of  indeterminates,  without  making  any  alteration  in  the  pro- 
cefs.     After  finding  the  two  inipcrfe6l  equations, 

r=   — —^  and  lycly  =  (zaclx  —  Zxdx), 

y  ay  -^  -^         aa    ^ 

I  add  mentally  the  quantity  <[>  to  one  of  the  fides  of  the  firft 
equation,  in  order  to" render  it  rigoroufly  exa6t;  and  I  intro- 
duce, in  like  manner,  into  the  fecond,  a  quantity  O',  which 
renders  it  equally  accurate.  The  quantities  thus  underfiood, 
namely  $  and  $',  are  -therefore  infinitely  fmall  compared 
with  thofe  to  which  they  are  mentally  added.  This  being 
fettled,  I  compare  the  two  preceding  equations,  without 
having  any  regard  to  the  quantities  O  and  $'.     But  as  the 

.  .  <ta 

equation  refulting"  frgm  this  equation,  namely,  TP  =  —rr 


jj, 


-,  may  not  he  exaft,  I  again  add  mentally  a  quan- 

l.»bk  back  tcytfie  fecond  note  on  article  4;. — W.  D. 

tity 
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lity  <i>"  wiiich  mav  render  it  fo.  This  quantity  ^"  can  only 
be  infinitely  fmall^  but  I  foon  find  that  it  is  <ibfolutely  no- 
thing ;  becaufe  the  other  terms  of  the  equation  are  free  from 
infinitely  fnial!  quantities.  For,  by  bringing  all  the  terms'  of 
the  equation  to  one  fide, 

(hh  yy    \ 

TP X  -^ )  +  ^^"  =  Oj 

can  have  no  place  in  the  Method  of  Determinates,  unlefs 

each  particular  term  be  equal  to  o ;  confequently  4>"  =  o, 

1  m-r^        III'  yy  .    /. 

and  TP  =  —  X  -^— ,  as  before. 

aa        a  —  X 

62.  It  appearst,  in  general j  from  what  has  been  faid,  that, 
if  we  put  P  for  the  fubtangent  of  any  curve  whatever,  we 

.  dx 

fhall  have  tlie  imperfcft  equation  P  =  y  —r- ;  and  confe- 
quently (by  article  54)  the  equation  P  —  y  x  Urn.  (-77)7  will 

be  rigoroufly  accurate. 

If  we  put  Q  for  the  angle  included  between  the  tangent  of 
the  curve,  in  any  point  whatever,  and  the  correfponding  ordi- 
nate, we  fliali  evidently  have 

P  y 

the  Tangmt  of  Q=z  • —  *,   and  the  Cotangent  of  Q  =  -5-  ; 

hence  we  have  the  imperfect  equatiojiis, 

Tan^,  Q  =  — — ,  and  Coi.  Q  =  — r- , 

or  the  rigoroufly  accurate  equations. 

Tang.  Q  c=  lim.  (-J-)  and  Cot.  Q  =  lim,  (-^). 

6^.  Problem  II.  Required  the  value,  which  mufb  be  at- 
tributed to  X,  in  order  that  it's  fundiion  \^2ax  —  xx  may 
be  a  maxi'muin,  that  is,  greater  than  if  any  other  value 
whatever  were  attributed  to  .v. 

Make  \^iax  —  xx  =  y,  that  is_>^  =  2ax—xx,  and  con- 
ftm<Sl  a  curve,  whofe  abfcifTe,  is  x,  and  its  ordinate^';  and  the 
problem  will  then  be.  To  ^nd  the  greateft  ordinate  of  that 
curve.     Now,  lince  from  the  point  M  the  ordinates  decreafc 

^   •  The  radius  is  here  confidercd  Ss  unity  ;  and  therefore, 
Tung,  i^:  I  :  :   P  '.  y,  &c.— VV.  D. 

G  %  both 
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bpih  towards ^  and  upwards  B,  it  is  evident  tbaj  the  ta«geat 
to  the. curve- ^t"  the  ppipt  iV/,  pught  to,  b;  parallel  to  ti\£. 
Jipe  AB.  .Then  by  putting  (as  in  ariicle  62)  Q  for  the  angle 
formcjd  by  the  tangent  and  the  ordinate,  we  fliall  have,  at  ll^€^ 

point  iV/,  CoL  Q=zo,  ox  Lim.  {—-]  ~  o.     Ifindj  there- 

»  ax   ' 

fore,  th&  differential  of  the  eqviation  of  the  curve,  aiid  I  get 
the  'ic^perfcd  equation, 

ydy  =  adx  —  xdx,  or  =    —  ; 

dx  y 

and  therefore  the  rigoroufly  accurate  equation  wiH  he 

\ttx  /        y ,  ^    ,  '  y 

But  vve  ought  to  have  Cc^,  Q  .==  o^  therefore. =  o,  or. 

laflly,  a  —  .r,  which  was  to  be  found. 
.  64.  The  proccfs,  therefore,  far  difcovciiug  the  greie^teft  or- 
dinate of  any  curve  whatever,  is  to  find  the  differefltiiii  of  its 

equation,  and  thence  the  value  of  ii;«.  t  ~-j  which  puift  be 

made  equal  to  nothing.  This  rule  i^  cpmnionTy  e^unciat^cl 
by  faying  fimply.  Find  the  ditiercnti^I  oty,  and  inake^  dy 
=  p.  Bat  w-hat  this  enuudiation  gains  in  btevity,  it  loiies  in 
accuracy. 

6^.  Problem  III.  To  deterrtiine  the  abfcifle  and  ordinate, 
anfwering  to  the  point  of  infle<Slion,  in  a  propofed  curve. 

Let  ABMN  (fig.  5.)  be  the  propofed  ci«ve ;  AP  the 
abfcifle,  and  MP  the  ordinate  corrcfponding  to  iV/,  the  point 
of  inflciftion  fought,  and  let  MK,  a  tangent  at  that  point,  be 
drawn.  It  i?  plain  that  the  angle /v3/P  is  a  wza.viwiMOT,  that 
is,  greater  than  the  angle  LNQ,  formed  by  any  other  tangent 
whatever  iVX,  and  the  corrcfponding  ordinate  NQ.  The 
tangent,  therefore,  of  the  angle  KMP  is  alfo  a  mqximuvi^ 
and  its  cotangent  a  minimum.     But  the  cotangent  (by  ar- 

jy_ 
dx 
dx 


tide  62)  is,  in  general.  Urn.  (-f-J  :    apd,  copfequcntly   (hy 


article  63)  we  have  lim.\ ^ J  —  o,  which  was  to 

be  found. 

For 


the  Injinitefimal  Calculus.  53 

For  example,  let  the  equation  of  the  propofed  curve  be 
ly  =  ax'^  —  .v%   the  differential  of  which  will  be  the 
imperfciSt  eqaalionj  b'^dj  =  2axdx  ■—  ^x\ix, 

J-       f  ^y  \        ^ax  -3x-^ 
.  Qr  the  accurate  one,  lini.   \~[:)  = Ti 5 

,.        2ax  —  3*-     .  .    . 

therefore  ■    ■   .,  -' —  is  a  minumnuy 


or  lim.  I ; ) 

^  ax  I 


and  hence  we  have,  za  —  6;f  =  Q,  or  x  —  |a*. 

66.  Prohhni  IV.  To  find  the  area  of  a  parabolic  feg- 
ment. 

Let  AMP  (fig.  6.)  be  that  fegment :  if  we  fuppofc  the 
abfcifle  AP  to  be  incr^afed  by  the  infinitely  fmall  quan- 
tity PQy  iht  fegment  will  jiicreafe,  \\\  the  fanie  time^  by  the 
qiiantlty  MNV.Q\  that  is,  PQ  being  fuppofed  the  differen- 
tial of  AT,  MNPQl  will  be  the  differential  of  th^  fegment  whofe 
Jurface  is  required,  Cpnverfely,  therefore,  that  fegment  is 
the  integral  of  MNPQ ;  that  isj  AMP  ^  f{MNFQ) .  ^  But, " 
Jetting  fall  MO  perpendicular  to  NQ,  it  is  evident  that  the 
ultimate  raiiq  of  th^  fpace  MNO  to  the  fpace  MOPQ  i^o. 
The  former  fpacje,  then,  is  infinitely  fmall,  compared  with 
the  latter;  and  hence  we  have  the  imperfe.*5l  equation  MNPQ 
=  MOPQ.  Subflituting,  therefore,  the  fecond  of  thele 
quantities  for  the  firft,  ;n  the  accurate  equation,  AMP  = 
J\MNPQ),  we  fliall  have  the  imperfe<5t  equation, 

ylMP  -  J  {MOPQ),  or  AMP  =  fydx. 
But,  calling  the  parameter  of  the  parabolj  /*,  the  equation  of 
tliat  curve  is 

yy  —  Pj?;   whence  </**  =  — —, 

an  imperfe<St  equation.  Subflituting,  then,  for  dx,  in  the 
fipft  imperfect  equation  {AMP  =  fydx)  its  value  in  the 
f^cqnd,  we  fjiall  have  this  new  imperfc6l  equation 

AMP^fi^.     But /S^  =  ^  (by  article  58), 

'■"  In  this  folution,  the  autlior,  or  rather  perhaps  the  printer,  had  bv 
mifiake  put  niaimum  fqr  maximum^  a^id  maxhiium  for  7ninimum  ;  but  I 
^lave  made  the  necefiary  alterations. — W.  D. 

an4 
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aiiu  .i.tLLi.jic  AMP  =.  — £,-%  an  equation,  wliich,  as  it  con- 
tains none  other,  than  affigncd  quantities,  cannot  but  be 
rigoroufly  accurate.     a.E.i.  i.  . 

The  fame  method  by  analogous  reafonings,  may  be  ap- 
plied to  the  quadrature  of  all  other  curves,  and  it,  is.eafy  to 
extend  it  to  their  recliflcation,  as  well  as  to  the  inveftigatiou 
of  folids. 

Conclujinn. 

(68.)  Thcfe  few  example?  may  fuffice  to  convey  fome 
idea  of  the  fpirit  cf  the  inlinitefimal  Analylis.  In  vain  will 
its  oppofers  obje£t,  that  to  a^lniit  errors,  as  \vc  do,  by  em- 
ploying imperfect  equations,  is  to  ruin  niathematical  cer- 
tainty. For  how  can  thefe  errors  be  dangerous,  ,>yhea  we 
are  poflefTed  of  infallible  methods  of  eliminating  them,' 
and  of  marks  by  which  \vc  know  with  certainty  ^hat  they^ 
}iave  difappeareJ  ?  Sliall  ^\ve  renounce  the  rmmenfe  advapi-  ^ 
tages  which  this  calculus  affords,  for  fear  of  deviating,  for  an 
inliant,  fronj  the  rigproys  procedure  of  elementary  geometry? 
Or,  {hall  we  prefer  a  thorny  foot-path  ih^vbichit  is  fo  dif- 
ficult to  avoid  being  bewildered,  to  the  plain  and  eafy  road  by 
which  this  analyfis  conduces  us  to  difcoveries  ?  Of  the  former 
defcription,  we  (liall  find  the  Method  of  Limits  to  be,  if  we 
ibould  wifli  exclufively  to  employ  it.  For  they  who  wifli  to 
profcribe  the  notion  of  infinilefimal  quantities,  are  reduced 
to  the  necedlity  of  fupplying  their  place  by  common  Algebra, 
which  prcfents  numberlefs  difficulties,  or  obliged  to  ufe  the 
words  infinite  zndi  inji nit elj  f mall,  even  while  they  are  de^ 
crvingthem,  and  treating  as  chimerical  the  very  things  of 
which  they  are  the  fymbolg.  We  ufe  thefc  terms,  fay  they, 
only  in  a  figurative  fenfe.     But  I   arte,  Whether  a  figurative 


its  value  i'b?'!»he  ec^uation  of  the  parabola) ,  he  would  have  had 


*  Had  our  ingenious  author  proceeded  here  to  fubftitute  for  P, 

th^t  5s,  the  parabolic  fegment  AMP,  and  conre(]uent1y  the  tvhoJe 
pzfahola,  it  i-ii'o  tbirds  of  a  reciangle  of  the  fame  hafc  and  altitude. — -' 
W.  D.  ' 

and 
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*nd  abftrufc  flyle  be  that  which  comports  with  the  fmiplicity 
of  the  mathematics,  and  itiU  more  with  that  rigorous  accu-r 
racy  with  which  thie  oppugners  of  the  theory  of  infinities 
ought  to  fortify  thenifelves?  Do  not  the  Method  of  Limits 
and  that  of  Infinitcfimals  lead  to  the  fame  rcfults ;  or  rather 
Are  they  not  the  fame  method  differently  employed?  Jti  a 
word,  are  not  the  fame  ideas  to  be  reprefcnted  in  bolh,  and 
the  fame  relations  to  be  exprelVcd  ?  Why,  then,  jiiay  we  not 
reprefent  thcfe  ideas,  and  exprcfs  thofe  relations,  in  the  moil 
clear  and  fimple  manner  ? 

*^*  M.  Buee,  an  ingenious  French  clerg\-man,  in  n  letter 
from  Bath,  to  the  editcyr,  dated  the  8th  inftant,  wherein  he 
mentions  the  Philofophical  Magazine  with  defervcd  com'- 
mendation,  (liows  that  the  author's  expreflion,  in  §  ■^6', 

,    rTP        V    \     /TT         vMZ  +aRZ  -  xRZ    \ 
namely, —  +    ■ f :; — ; "?7vT  J  =  ^> 

■'V.  J     ■   a—xJ      K     y  {a-x)  .{l&  —  2x  —  MZ)J 

becomes  corre£l  by  the  infertion  of  a  parenthefis,  or  z-incu- 
lum ;  that  is, 
,      (TP         t     ^       (TT      r  jMZ -i- aRZ  ^  xRZ  -^^ 

thatf -^ ;+  [ f r-T ,yy:     )  =  0, 

\  y        a  —  X'  J  .       •-  ('2  — .t)  I  la  — 2.\  —  xuZ)  J/ 

i»  equivalent,  as  it  ought  to  be,  to 

.      ^TP  +  T'T             IV  -i-  RZ 
the  equation  =  '- ^y;^ . 

But  I  can  by  no  means  ioin  M.  Buee  in  thinking  the  oniiflion 
of  the  parenthefis,  which  he  has  fupplied,  a  trifling  circum- 
ftance,  or  that  fuch  omil!ion  "  is  very  common  among  al- 
gebraifts."  On  the  contrary.  T  have  always  apprehended,  that 
without  fome  character  to  dillinguilh  compound  quantities 
from  fimple  ones,  many,  or  mod,  algebraic  proccfil-s  would 
be  unmanageable,  and  their  refults  often  wholly  unintelligible. 
I  mult  add,  that  I  think  it  would  be  difiicult  to  point  but  a 
(ingle  work  on  algebra,  or  fluxions,  to  which  the  author  and 
the  printer  have  done  jutUce,  and  in  which  the  vinac/a,  when 
necelllliry,  or  even  proper,  have  been  very  commonly  («nitted. 
fu  this  very  inftance,  M.  Buee  acknowledges  that,  from  the 
want  of  a  parenthefis,  *'  infl;ead  of —  (<«  —  x)RZ,  which  it 
ought  to  be,  we  have  +  (a  — x)RZ',"  in  oil;ier  word"?,  that 
the  quality  of  this  material  part  of  the  expreflion,  is  as  com- 
pletely changed  by  the  omiHion,  as  the  fenfe  of  a  chcmiil 
would  be  by  writing  lo'  aSoi-e  the  zero  of  the  theimometer, 
inftead  of  lo'  l/e/oiv  that  point.  In  fail,  we  find  that,  in 
moft,  if  not  all,  books  oa  algebra,  from  tbofe  of  old  Harriot 
.6  '  and 


^^  Vii/it}'  qf^irJs  in  Je/tfbytng  tnfeits. 

and  Defcarfes,  do^n\  to  th^  excellent  Conipeiidious  Courfti 
of  the  Mathematics  very  lately  publiflied  by  E.  M.  G.  Le- 
inoine  (d'Eflbies)  and  Dr.  Hutton,  that  ihez'ineula  are  very 
fe]dom,if  ever^^oniitted,  where  they  ought  to  be  inferted;  an^ 
that  they  are  loraetinies  inlcrtcd  where,  with  but  little  danger 
of  miflake,  they  might  have  been  omitted. 

In  the  original  (as  well  as  the  tranflation)  of  the  preced- 
ing little  work,  the  ingenious  author  has  not  omitted  a^fingl^ 
vinculum  which  could  affe^l;  the  fenfe  of  his  fimpleft  expref- 
fions;  and,  in  feveral  inlbnces,  he  has  inferted  that  charac- 
ter where  it  might  have  been  fpared.  Hence  it  Was  next  to 
irnpoffible  for  me  to  fufpcd:  that  he  (or  the  printer)  had  for- 
gotten to  infcrt  it  in  the  indance  in  queftion,  and  thus  had 
inadvertently  made  the  cnlj  exprcflion,  at  all  deferving  the 
name  of  complex,  a  folitar-y  exception  to  an  indifpenfible  rule, 
which  otherwife  had  been  u7iivcrJaUy  obferved,  throughout 
the  piece. — W.  D. 


VI.   On  the  Utility   of  Birds  in  dcjlrfyying  InftSs  and  other 
Produ6ii'ins  hurtful  to  Mankind. 

VV  HEN  the  deftruclion  and  wafte  of  the  fruits  of  the 
earth,  occafioned  by  birds  and  infers,  is  duly  confidered, 
we  ceafe  to  wonder  at  the  anxiety  of  agriculturifts  and  others 
in  feeking  out  means  for  the  deftruction  fomctimes  of  the  one 
and  fometimes  of  the  other,  according  as  particular  circum- 
flances  have  made  the  havoc  of  either  more  or  lefs  obfervable 
on  their  fields.  Indeed,  on  a  hafty  view  of  the  fubje£l  the 
only  matter  that  ftrikes  the  mind  with  furprife  is,  that  un- 
wearied and  unceafing  means  have  not  been  generally  fol- 
lowed to  extirpate  many  of  thofe  pefts  which  all  mankind 
feem  equally  to  have  an  intereft  in  deftroying ;  for,  every 
thing  that  diminifhes  the  profits  of  the  farmer  adds  to  the* 
price  of  the  neceflaries  of  life — and,  confequently,  adds  to 
the  quantum  of  labour  performed  by  every  individual. 

But,  in  waging  war  again  ft  the  feathered  tribe  there 
ought  to  be  fome  difcrimination,  and  the  fa6l  on  a  clofe  ex- 
amination of  the  fubje6l  will  turn  out  to  be,  that  wc  ought  to 
form  an  alliance  with  fomc  of  them,  as  far  as  prote<^tion  to- 
wards them  can  favour  that  end,  with  the  view  of  the  auxi- 
liary aid  they  m:\v  afford  us  ia  extirpatinof  the  hoitilc  band,^ 

of 
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cP  worms,  infefts,  and  caterpillars,  which  often  deftroy  the 
very  germs  of  vegetable  life. 

We  are  led  to  thefe  reflexions  by  perufing  Profeflbr  Bar- 
ton's Fragments  of  the  Natural  Hiftory  of  Pennfylvania,  lately 
publifhed  at  Philadelphia.  The  utility  of  the  following  re- 
marks on  infeds,  as  the  food  of  birds,  is  our  inducement  for 
laying  them  before  our  readers  ;  and  the  more  fo  as  feveral 
of  the  birds  are  natives  of  our  own  countn,^,  and  a  carefiil 
obfervation  of  the  habits,  &c.  of  other  Britifh  birds  would 
in  a  (hort  time  enable  the  natural  hiftorian  to  point  out  fuch 
of  them  as  ought  to  be  protefted  even  by  law.  We  need 
hardly  obferve,  that  many  which  partly  live  oa  feeds  ought 
neverthelefs  to  be  included  among  the  friends  of  mankind, 
on  account  of  the  greater  benefit  they  yield  by  alfo  deftroying 
many  infetls,  grabs,  and  other  noxious  vermin. 

*'  It  may  in  the  firft  place  be  obferved,"  fays  Dr.  Barton, 
**  that  infects  appear  to  be  the  firft  food  of  almoll  all  the  bird., 
of  our  country'.  The  more  I  have  inquired,  the  more  I  have  been 
convinced,  that  almoll  all  birds  live,  in  fome  mcafure,  upon  in- 
fers. Even  thofe  fpecies  which  confume  confiderable  quantities 
of  feeds,  berries,  and  fruit,  alfo  confume  large  quantities  of 
infeiSls :  and  there  are  reafons  to  believe,  that  others,  whofe 
principal  food  is  the  ne61:ar  of  plants,  alfo  live  partly  upon 
thefe  infefts.  Thus  Mr.  Brandis  found  the  vefliges  of  infe6ls 
in  the  ftoniach  of  the  trochilus,  or  humming-bird,  one  of 
the  laft  birds  one  would  have  fufpefted  of  feeding  on  animal 
food. 

"  The  greater  number  of  our  fmaller  birds,  of  the  order  of 
fajjeres,  feem  to  demand  our  attention  and  prote6lion. 
Some  of  them  feed  pretty  entirely  upon  infe£ls,  and  others 
upon  a  mixed  fbod — that  is,  infeds  and  the  vegetable  feeds, 
&c.  Many  of  them  contribute  much  to  our  pleafure  by  the 
melody  of  their  notes.  I  believe  the  injury  they  do  us  is  but 
fniall  compared  to  the  good  they  render  us.  I  fhall  mention, 
under  fix  different  heads,  a  few  of  the  ufcful  birds  of  this  and 
fome  other  orders. 

"  I.  Mufcicapa  acadica  of  Gmelln  ?  This  is  the  lefier 
crcfled  fly-catcher  of  Pennant.  It  is  called,  in  Pennfylvania, 
the  lefTer  or  wood-pewe.     This  little  bird  buik!s  in  woods 
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and  in  forefts.  After  the  young  have  left  the  nefts^  the  pa* 
rents  conduct  them  to  the  gardeos  and  habitations  of  men, 
Here  the  whole  brood  dwells, in  trees, near  the  houfes,  where 
they  are  fed  with  the  common  houfe-fly,  and  other  infeds 
that  are  caught  by  the  old  birds.  The  young  onesiare  foon 
capable  .pf, obtaining  their  food  in  the  fame  vvay.  This 
fpecies  of  mufcicapa  vifils  us  in  the  fpring,  and  commonly 
continues  with  us  until. late  in  September,  when  it  retires 
foutberly  to  winter. 

**  II.  The  motacilla  Jlalis,  or  blue-bird,  feeds  principally, 
if  not  entirely,  upon  infefts,  both  fuch  as  are  flying  and  fuch 
as  are  reptile.     It  is  faid  they  eat  currants., 

**  III.  Mod  of  our  fpecies  of  picus,  or  wood-pecker,  ap-. 
pear  to  me  to  be  very  ufeful  in  deftroying  infects,  particu- 
larly thofe  which  injure  our  foreft  and  orchard  trees.  It  i^ 
true,  thefe  birds  are  fometimes  injurious  to  us,  by  eating 
fome  pf  Qiir  fined  fruits,  particularly  our  cherries,  and  there- 
fore pains  are  taken  to  expel  them  from  our  gardens.  But 
they  devour  vaft  numbers  of  infefits,  particularly  fome  of 
thofe  fpecies  which  prove  fo  dcftru6live  to  the  trunk  of  the 
trees,  fuch  as  the  coleopterous  infers,  whichj  perhaps,  do  a& 
much  mifchief  as  the  caterpillars. 

"  IV.  As  a  devourer  of  pernicious  infefts,  one  of  the  moft 
ufeful  birds  with  which  I  am  acquainted  is  the  houfe-wren, 
or  certhia  familiaris  P  This  litlle  bird  feems  peculiarly  fond 
pf  the  fociety  of  man,  and  it  muft  be  confeffed  that  it  is 
often  protected  by  his  interefted  care.  From  obferving  the 
ufefulnefs  of  this  bird  in  deftroying  infe6ls,  it  has  long  been 
a  cudom,  in  rnany  parts  of  our  country,  to  fix  a  frnall  box.  ^ 
at  the  en4  of  a  long  pole,  in  gardens,  about  houfes,  &c.  as  4 
place  for  it  to  build  in.  In  thefe  boxes  they  build  and  hatch, 
their  young.  When  the  young  are  hatched,  the  parent  birds 
feed  them  with  a  variety  of  different  infects,  particularly  fuch 
as  are  injurious  in  gardens.  One  of  my  friends  was  at  the 
trouble  to  obferve  the  number  of  tirnes  a  pair  of  thefe  birds 
came  from  their  box,  and  returned  with  infers  for  their 
young.  He  found  thiit  they  did  this  from  forty  to  dxty  times 
in  an  hour ;  and,  in  one  particular  hour,  the  birds  carried 
fopjl  to  their  yovmg  feycnty-one  times.     In  this  bufinefs  they 

were 
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■Were  Engaged  the  greater  part  of  the  day  j  fay  twelve  hours. 
Taking  the  medium,  therefore,  of  fifty  times  in  an  hour, 
it  appeared  that  a  fingle  pair  of  thefe  birds  took  from  the 
cabbage,  fallad,  beans,  peas,  and  other  vegetables  in  the 
garden,  at  leaft  fix  hundred  infefts  in  the  courfe  of  one  day. 
This  calculation  proceeds  upon  the  fuppofition,  thkt  the  two 
birds  took  each  only  a  fingle  infe£t  each  time.  Entit  is 
highly  probable  they  often  took  feveral  at  a  time. 

"  The  fpecres  of  certhia  of  which  I  am  fpcakiiig  generally 
■Jiatches  twice  during  the  courfe  of  the  fummer.  They  are 
very  numerous  about  Philadelphia,  and  in  other  parts  of  the 
United  States. 

"  The  faft  juft  related  is  well  calculated  to  fhdw  the 
importance  of  attendirig  to  th'e  prefervation  of  fome  of 
our  native  birds.  The  efculent  vegetables  of  a  whole 
garden  may,  perhaps,  be  preferved  from  the  depredations  of 
ditferent  fpecies  of  infefts  by  tetfor  fifteen  pair  of  thefe  fm  all 
birds  :  and,  independently  of  this  eflcntial  fervice,  they  are 
an  extremely  agreeable  companion  to  man  ;  for  their  note  is 
pleafing.-  A  gentleman,  in  the  neighbourhood  of  Philadel- 
phia, thhtks  he  has  already  reaped  much  advantage  from  the 
fervices  of  thefe  wrens/  About  his  fruit  trees  he  has  placed 
a  number  of  boxes  for  their  nefts.  In  thefe  boxes  they  very 
readily  breed j  and  feed  themfelves  and  their  young  with  the 
infects  which  are  fo  deftru6live  to  the  various  kinds  of  fruit 
trees,  and  other  vegetables; 

*'  V.  The  fervices  of  the  ibis,  in  devouring  the  reptiles  of 
Egypt,  are  well  known.  They  prociired  to  this  bird  a  vene- 
ration and  regard  which  f6rm  an  interefling  fatSt  in  its  hiftory, 
and  in  the  hiftory  of  human  fuperftitions.  The  ftorks  arc^ 
perhaps,  not  lefs  ufeful.  Pliny  tells  us,  that  thefe  birds  were 
fo  much  regarded  for  deftroying  ferpents,  that,  in  Theflalv, 
in  his  age,  it  was  a  capital  crime  to  kill  them,  and  that  the 
punifhment  was  the  fame  as  that  for  murder,  Virgil  hints 
at  the  ufefulnefs  of  the  ftork  when  he  defcribes  it  as  '  longis 
invifa  colubris/  In  Holland,  even  in  our  times,  they  gq 
wild,  proteded  by  the  government,  from  a  fenfe  of  their  ufe-i 
fnlnefs  in  the  way  I  have  mentioned. 

*'  In  J^ritarn,  if  it  wereiwt  for  the  herons,  and  fome  other 
H  %  birds 
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birds  of  this  tribe,  the  frogs,  and  toads,  and  other  reptilefi, 
would  increafe  to  fo  great  a  degi-ee  as  to  prove  a  real  nuifance. 
Nortli-America  abounds  with  birds  of  this  order;  and  we 
even  have  fonie  fpecies  of  ibis  very  nearly  allied  to  the  ibis  of 
Egypt— fuch  as  the  tantalus  loculatorj  or  wood-pelican,  the 
iaritalus  ruber,  or  fcarlct  ibis,  the  tantalus  fufcus,  or  brown 
ibis,  and  the  tantalus  albus,  or  white  ibis.  Mr.  Bartram 
informs  us^  that  the  firft  of  thefe  birds  feeds  *  on  ferpents, 
young  alhgators,  frogs,  and  other  reptiles.  It  is  commonly 
feen  near  the  banks  of  great  rivers,  in  vafl.  marflies  or  mca*- 
dows,  efpecially  fuch  as  are  caufed  by  inundations,  and  alfo 
in  the  vaft  dcfertcd  rice  plantations.*  This  bird,  both  viith 
regard  to  his  general  afpe^l,  and  his  manners  and  habits, 
ipay  be  confidered  as  the  ibis  of  America.  In  the  midfl  of 
all  their  fuperftitions,  I  do  not  find,  however,  that  the  na- 
tive Americans  have  ever  paid  any  particular  regard  to  this 
,bird.  I  cannot  learn  that  any  of  thefe  fpecies  of  tantalus  have 
ever  been  feen  in  Pennfylvania. 

"  VI.  Someof  the  birds  of  the  vultur-kind  are  extremely 
ufeful  to  man,  by  deftroying  imraenfe  quantities  of  carrion, 
which  ferve  to  vitiate  the  air,  and,  perhaps,  in  fome  inftances, 
to  give  rife  to  malignant  epidemics.  The  vuUiir  aura,  or 
turkey-buzzard  of  our  country,  is  one  of  the  moft  ufeful  of 
^hefe  birds.  In  Virginia  it  is  protefted  by  a  law  of  that 
State.  The  Abbe  Clavigero  fpeaks  of  the  ufefulnefs  of  the 
C9zcaquaubtli,  or  king  of  the  zopilots,  the  vultur  papa  of  Lin- 
nreus.  '  The  zopilot,'  fays  this  writer,  '  is  a  moft  ufeful 
bird  to  that  country  (Mexico) ;  for  they  not  only  clear  the 
fields^  but  attend  the  crocodiles,  and  deftroy  the  eggs  which 
the  females  of  thofe  dreadful  amphibious  animals  leave  in 
the  fand,  to  be  hatched  by  the  heat  of  the  fun.  The  de- 
llru<9;ion  of  fuch  a  bird  ought  to  be  prohibited  under  fevere 
penalties.' 

"  I  am  fenfible  that  thefe  few  fads,  which  are  thrown 
together  without  any  regard  to  order,  can  be  of  little  ufe, 
except  in  as  far  as  they  may  turn  the  attention  of  other  per- 
fons,  who  p*offefs  more  leifure  and  information  than  myfelf, 
to  the  fubjetl,  which  is  at  once  curious  and  important.  It 
appears  to  me  to  be  a  fubjed  peculiarly  interefting  to  my 
Q  countrymen. 
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countrymen.  Perhaps  few  parts  of  the  world  are* more  iiir 
fefted  with  noxious  inkdts  than  the  United  States.  The 
greater  number  of  thefe  infe6ls  are,  I  behevc,  natives  of  the 
country,  though  our  partiality  to  the  foil  which  gave  us  birth 
has  not  always  allowed  us  to  acknowledge  this  ti-uth.  Thus 
we  give  to  the  HefTians  the  honour  of  introducing  among  us 
that  moft  pernicious  infeci,  the  Heffian-tly,  which^  for  feve- 
ral  years,  has  committed,  and  dill  commits,  fuch  alarm- 
ing ravages  on  fome  of  our  moft  valuable  grains,  par- 
ticularly the  wheat  and  the  rye.  But  this  infcdl  is,  un- 
doubtedly, a  native  of  America.  How  it  came  to  be^  for 
fo  long  a'time,  overlooked,  will  probably  be  mentioned  in 
a  memoir,  concerning  this  and  other  noxious  infects,  which 
I  hope  to  publifli. 

*^  Many  of  the  pernicious  infefts  of  the  United  States 
feem  to  be  increaiing  inftead  of  diminifliing.  Some  of  thefe 
infe£ls,  which  originally  confined  their  rav^es  to  the  native 
or  wild  vegetables,  have  fince  begun  their  depredations  upon 
Ihe  foreign  vegetables,  which  are  often  more  agreeable  tq 
their  palates.  'JL^hus  the  l^rufhus  pij^,  or  pea-fly,  is  a  native, 
and  feems  originally  to  have  fed,  in  a  great  meafure  unno- 
ticed, upon  the  indigenous  vegetables  which  are  allied  to  the 
pea:  but  fince  the  introdutlion  of  tWs  laft  among  us,  it  i« 
the  principal,  if  not  the  only,  vegetable  which  fuifers  from, 
the  ravages  of  this  infeiSl.  The  Heffian-fly  could  not  origi- 
nally have  inhabited  the  wheat,  the  rve,  and  other  fimilar 
gramina  of  this  kind,  for  thefe  vegetables  are  not  natives  of 
jAmerica.  It  is  now  more  formidable  to  us  than  would  be  an 
army  of  twenty  thoufand  Hefldans,  or  of  any  other  twenty 
thoufand  hirelings,  fupplied  with  all  the  implements  of  war. 
The  caterpillar,  which  has  begun  its  ravages  upon  the  leaves 
of  the  Lombardy  poplar,  that  contributes  fo  much  to  beau- 
tify our  city,  is,  moft  probably,  a  native  of  our  woods.  It 
prefers  this  fine  foreigner  to  the  lefs  palatable  leaves  upon 
which  it  has  been  formerly  accuftomed  to  feed.  Other  in- 
ftances  oT  this  kind  might  be  mentioned.  They  fliow  how 
very  neceflary  it  is  to  watch  the  migrations  of  infedls  from 
the  native  to  the  introduced  vegetables ;  and  they  teach  us  a 
truth,  not,  I  think;  fufficiently  attended  to  by  naiuralifts,  that 
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different  kinds  of  infe6ls  are  much  lefs  confined  to  vegetables 
of  the  fame  fpecies,  or  to  fpecies  of  the  fame  genus,  than  has 
been  commonly  imagined.  It  is  certain,  that  the  fame  fpe- 
cies of  infects,  in  America,  often  feeds  indifcrirainately,  and 
in  fucceffion,  upon  plants  of  very  oppofite  genera,  and  even 
'of  very  different  natural  orders. 

**  Hitherto  too  little  progrefs  has  been  made  among  us  in 
the  difcoveryof  remedies  for  the  great  rnifchiefs  occafioned 
by  infe£ls.  The  fubjeil;  has  not  been  examined  with  fufH- 
cient  attention.  It  has  given  place  to- difcuffions  and  in- 
quiries of  very  inferior  utility  ;  and,  I  fear,  it  will  not  claim 
cU  that  induftrious  attention  vi-hich  itfo  well  merits,  until  the 
evil  fhall  have  fprcad  flill  further.  It  is  doubtlefs  difficult, 
but  it  is  by  no  means  impoflible^  to  prevent  the  ravages  of 
!noxious  infefts.  In  this  important  bufinefs  fomething  has 
jalready  been  tlone  in  our  country.  We  have  difcovered  a 
method  of  diminilhing  the  depredations  of  the  little  bug, 
called  cucumber- fly,  which  proves  fo  deftruftive  to  the  cu- 
burbitaceous  vines,  particularly  thole  of  the  cucumber  and 
muik-melon.  By  manuring  our  wheat  lands,  and  thereby 
increafing  the  ftrength  and  vigour  of  the  wheat,  we  have 
leflened  the  evil  of  the  Heffian-fly.  By  fufpending,  to  our 
young  apple,  and  other  trees,  pieces  of  tow  impregnated  with 
a  mixture  of  brimftone  and  train-oil,  we  have  learned  how 
to  frighten  away  the  periodical  locufts  (cicada  fcptemilecim 
of  Linnteus),  which  often  do  fo  much  injury  to  our  orchards. 
The  American  Philofophical  Society,  by  calling  the  atten- 
tion of  the  public  to  the  decay  of  our  peach-trees,  has 
brought  us  to  a  better  acquaintance  with  ihe  caufes  of  this 
decay,  and  with  the  means  of  preventing  it.  Infe6l«  are,  no 
doubt,  one  of  thefe  caufes.  We  have  made  feme  progrefs 
in  preventing  the  mifchief  of  the  bruchus  piji^  or  pea-fly, 
which  proves  fo  deftru6live  to  one  of  the  frneft  efculent  vege- 
tables. But  all  that  has  yet  been  done  is  very  little,  com-* 
pared  to  that  which  remains  to  be  done.  The  fubjciSt  is  as 
hew  as  it  is  important." 
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VI I,    On  Deportkation,  as  a  Means,  for  ^Jfmng  Orchards 
from  Infcds. 


N  general^  to  ftrip  off  the  bark  of  trees,  is  to  kill  them ; 
fuid  yet  it  appears,  by  fome  experiments  niarle  by  Dr.  Mit- 
chill,  of  New- York,  there  is  a  time  of  the  year  when 
9,pple-trees  {pjrus  mains)  may  be  peeled  from  their  roots  to 
their  boughs,  on  all  fides,  without  fuftaining  any  damage 
from  the  operation.  An  experiment  was  made  in  1799  upon 
3n  apple-tree,  the  whole  body  of  which  was  decorticated,  and 
whofe  branches  neverthelefs  retained  all  their  leaves  and  fruit. 
In  two  months  after  an  entire  new  coat  of  bark  was  formed, 
which  invefled  the  tree  on  every  fide.  The  tree  was  as 
healthy  and  vigorous  as  ever.  The  feafon  for  doing  this  is 
when  the  days  are  at  the  longeft,  that  is,  towards  the  end  of 
June. 

A  tree  peeled  in  the  fummer  of  1798  outlived  the  fucceed- 
ing  winter,  which  was  a  very  fevere  one,  without  being  in 
any  refpecft  injured.  Another,  which  was  denuded  in 
June  1799,  produced  its  bark  completely  before  September, 
and  was  as  full  of  fruit  as  if  nothing  had  been  done  to  it. — r 
"  There  is  no  doubt,"  fays  Dr.  Mitchill,  "  that  an  orchard 
might  be  treated  in  this  manner  with  perfe6l  fafety,  if  the 
operation  was  well-timed.  The  farmers  fay  that  it  will  make 
old  trees  young  again ;  but  I  own,  though  I  have  feveral  times 
been  witnefs  of  the  harmleffnefs  of  the  practice,  it  looks  to 
me  ftill  like  a  very  violent  and  hazardous  remedy.  The  ex- 
periment, however,  demonfi:rates  a  moll  remarkable  poweB 
in  the  vegetable  osconomy.  Whether  other  trees  may  be 
thus  decorticated  I  have  not  yet  learned." 

We  may  jufl:  obferve,  that  the  idea  entertained  by  the 
American  farmers  is  probably  in  fome  cafes  very  well 
founded ;  for  as  trees  (apple-trees  at  leaft)  have  the  power 
of  re-producing  their  bark,  it  muft  fometimes  happen  that 
millions  of  infects  and  eggs  of  infefts  will  thus  be  inftanta- 
neoufiy  removed,  which  otherwife  would  continue  to  burrow 
in  and  feed  upon  the  tree.  This  circumftance  will  account 
for  the  trees  appearing  as  healthy  after  as  before  the  procefs, 

even 
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even  if  we  fuppofe  it  in  fome  meafure  injurious  j  for,  as  the 
health  is  to  be  judged  of  comparatively,  it  is  plain  that  a  tree 
allowed  to  retain  its  bark,  may,  in  fuch  circumfiances  as  we 
have  ftated,  be  lefs  healthy  than  one  that  has  been  ftripped. 

The  faft,  at  any  rate,  defen'es  the  ferious  attention  of  all 
who  have  orchards.  We  mentioned  fome  time  ago*,  that 
an  infeft  moft  injurious  to  apple-trees  had  made  its  appear- 
ance in  this  kingdom.  Would  it  not  be  worth  while  to  afcer- 
tain  how  far  trees  might  be  freed  from  them  by  decortication, 
with  the  view  of  applying  the  remedy  generally  ?  We  need 
hardly  add,  that  in  every  cafe  of  the  kind  the  bark  fhould  be 
carried  out  of  the  orchard  and  burnt,  to  prevent  the  infc6ts 
from  travelling  back  to  the  trees;  and  that  a  bandage  im- 
pregnated with  fome  foetid  fubftance  (hould  be  tied  round  the 
lower  part  of  each  tree  to  prevent  the  infefts  that  may  have 
fallen  during  the  procefs  from  again  afcending.  A.  T. 
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interior  Parts  of  Africa,  from  the  Cape  of  Good  Hope  t9 

Morocco. 

[Continued  from  p.  253.] 
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N  the  17th  of  March  1788  our  traveller  took  his  de- 
parture from  Kahoratho,  and,  dire6ling  his  courfe  north-eaft, 
in  a  few  days  after  croflcd  a  fmall  mountain,  from  the  top  of 
which  he  had  a  view  of  a  beautiful  plain  beneath,  with  the 
town  of  Haouflfa  lying  in  the  back-ground,  and  in  the  front 
of  the  landfcape  the  great  river  Niger.  Here  he  found  him- 
felf  all  at  once  tranfported  into  a  totally  different  country, 
wlilch  prefented,  as  far  as  the  eye  could  reach,  huts,  houfes, 
<felightful  thickets,  enlivened  by  goats,  horfos,  and  camels 
feeding,  and  people  bufy  at  their  occupations  both  on  foot 
and  on  horfcback.  This  diftri6t,  our  traveller  afl'erts,  is  one 
of  the  fineft,  if  not  the  fineft,  in  all  Africa.  From  the  moun- 
tain it  was  a  good  hour's  walk  to  the  Niger,  where  he  intended 
tocrofs;  but  fix  of  the  Moors  in  the  ojitatha  f  wanted  to  detain 
him,  and  to  fend  his  companions  back.     "  Not  underftand- 

*  Philofophical  Magazine,  Vol.  Ill,  p.  G9  and  224. 
t  The  fcrry-honfe  lb  called. 
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iiig  their  language,"  fays  our  traveller,  "  I  could  not  anfvver 
their  interrogatories,  and  therefore  ftood  filent.  This  con- 
firmed them  in  the  opinion  that  I  was  aChriftlan,  and  there- 
fore they  told  my  companions  (as  I  was  afterwards  informed) 
that  they  would  not  fuffer  me  to  enter  the  town.  My  at- 
tendants would  hav«  confented  to  my  being  fent  back  with 
all  their  hearts,  had  they  not  been  afraid  of  lofing  all  hopes 
of  the  gratuity  they  expe6led  to  receive  for  bringing  me^ 
accordingly  they  refufed  to  comply,  and  the  difpute  was  per- 
tinacioufly  carried  on  on  both  fides,  till  at  length  we  began 
to  capitulate.  Our  guides  were  difpatched  over  the  river  to 
the  little  town  of  Boofu,  while  I  remained  in  cuftody  of  the 
others.  Here  at  this  river  a  guard  is  conftantly  flationed  toi 
keep  a  look-out  concerning  fufpicious  perfons  who  apply  to 
fee  ferried  over,  and  to  deliver  them. up  to  the  king.  Thefe 
people,  however,  frequently  go  beyond  their  duty,  by  occa- 
fionally  feizing  a  man  and  felling  him  to  the  flave-dealers, 
or  fending  fuch  Chriftians  as  they  can  kidnap  to  the  Chriftian 
merchants  on  the  coaft,  from  whom  they  obtain  a  confider- 
able  ranfom.  In  the  evening  of  the  next  day  our  mcilenger 
returned  in  company  with  three  armed  Moors  on  horfeback. 
Thefe  were  to  ferve  as  our  efcort ;  and  accordingly  at  break 
of  day  attended  us  over  the  river,  for  which  the  fare  of  each 
perfon  was  fix  zimpos.  We  foon  came  to  BooHi,  a  fmall 
lively  town  of  about  two  hundred  houfes  and  a  hundred  huts  - 
fituated  half  a  day's  journey  from  Haoufla.  The  trading  ca- 
ravans that  go  from  Haoufla,  Feene,  Sille,  and  Tambuko,  to 
Vangara,  and  into  the  kingdom  of  Mohopharo,  flop  here  to 
furnifli  themfelves  with  provifions  and  provender  for  the 
horfes,  which  are  here  much  cheaper  than  at  Haoufla.  We 
were  carried  to  the  akomoni,  or  judge,  who  firfl:  entertained 
us  with  victuals,  and  then  inquired,  by  means  of  an  inter- 
preter, concerning  the  purport  of  my  journey.  Having  an- 
fwered  all  his  queftions^  he  began  to  negotiate  with  my  con- 
ductors, offering  them  fix  hundred  zimpos  for  my  perfon,  in 
the  defign  of  felling  me  hereafter,  as  a  flave>  at  a  much  higher 
price.  But  his  offer  was  rejefted  j  my  conduflors  referring 
to  the  order  of  the  king,  to  bring  all  wayfaring  foreignerp  to 
him.  We  were  now  put  under  convov  of  lis  armed  men,  to 
Vol.  TX.  I  '  *  be 
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be  conducled  to  the  king  in  the  capital.  Though  we  had 
ftill  three  German  miles  to  go,  yet  the  way  did  not  feem 
tedious  to  me,  as  we  were  always  meeting  peeple,  and  my 
attention  was  ftruck  by  a  diverfity  of  obje6ls. 

*^  It  was  already  dark  when  we  came  to  Haoufla ;  which, 
flanding  on  a  mountain,  may  be  feen  at  a  great  diftance. 
The  king  being  gone  to  reft,  we  were  obliged  to  remain  with 
the  guard  at  the  gate  ;  but  we  were  treated  with  good  pro- 
vifions,  and  particularly  iome  delicate  goat's  flefli  broiled. 
About  eight  o'clock  the  next  morning  I  was  admitted  into 
the  court  of  the  palace,  and  conveyed  to  the  king.  -  He  or- 
dered a  number  of  queftions  to  be  put  to  me,  and  he  w^as 
particularly  interefted  in  the  account  of  my  journey,  of  which 
he  was  eager  to  know  all  the  particulars.  In  order  to  con- 
vince him  that  I  was  no  fpy,  and  to  gratify  his  curiofity,  I 
drew  my  journal  from  under  my  waiftcoat,  and  related  from 
it  fuch  parts  as  I  chofe,  and  efpccially  thofe  which  I  thought 
he  would  be  the  moft  entertained  in  hearing;  the  interpreter 
writing  down  feveral  of  thefe  accounts  on  a  piece  of  wood, 
which  he  handed  to  the  king.  When  he  had  read  them,  he 
ordered  meat  and  drink  to  be  fet  before  me  immediately,  then 
dire6led  me  toibe  taken  to  the  houfe  of  his  fervants,  and  to 
be  provided  with  a  cloak.  All  this  was  accordingly  done ; 
and  I  was  obliged  to  lay  afide  my  (heep-fkin  pelice  and  waift- 
coat.  The  cloak,  according  to  the  cuftom  of  the  country, 
was  made  ven,'  long,  and  oonfiftcd  of  reddifh- coloured  linen. 
The  number  of  the  royal  fervants,  including  myfelf,  amounted 
to  fixty-eight  perfons.  Our  funftions  were  to  attend  the 
king  twice  a  day  to  the  temple,  and  once  to  the  place  where 
lie  iiTued  his  decrees;  alfo,  whenever  he  went  to  vifit  any 
thing  out  of  the  town,  alternately  to  bear  him  on  a  litter. 
Eif^ht  perfons  were  commonly  employed  in  the  laft  office,  fo 
that  the  turn  came  in  rotation  only  once  in  feveral  weeks. 
When  I  had  been  here  a  fortnight,  it  pleafcd  the  king  to 
make  an  cxcurfion  to  Boofu,  and  to  vifit  many  things  there  j 
.Ind,  it  being  my  turn,  I  was  ordered  to  prepare  for  the  jour- 
ney. On  rerei\ing  this  notice  I  was  extremely  diftrcfTed,  on 
eonfidering  how  I  fhould  go  through  with  the  fervice,  as  it 
t^'as  generally  performed   in  a  f..rr  of  harnefs.     At  firft  I 
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■managed  tolerably  well ;  but,  as  it  was  never  the  praclice  to 
make  a  halt,  I  was  fo  overcome  with  fatigue  that  I  fell  down. ; 
The  Moors,  my  comrades,  attempted  to  raife  me  up ;  but,  being . 
utterly  unable  to  concur  with  their  efforts  by  helping  myfelf, 
they  took  their  trammels  from  the  litter,  and  were  going  to 
beat  me.     On  this,  I  fet  up  a  violent  fcream.  In  order  to 
attrad  the  king's  attention,  who,   immediately  giving  orders 
to  halt,  inquired  what  was  the  matter,  and  commanded  one 
of  the  Moors  who  attended  him  on  horfeback  to  difmount,  to 
give  me  his  horfe,  and  to  take  my  place  as  one  of  the  bearers. 
This  drew  upon  me  the  hatred  of  fome  of  the  attendants,  of 
which,  however,  they  let  nothing  appear,  from  reverence  to 
the  king,   particularly  as  they  perceived  that   he  behaved 
kindly  to  me.     After  a  ftay  of  fix  days,  the  king  returned  to 
the  capital,  previous  to  his  departure  giving  orders  thai  I 
fliould  not  ad  as  a  bearer,  but  ride.     I  did  as  he  had  com- 
manded, and,  at  our  arrival,  reftorcd  the  horfe  to  his  owner 
with  many  thanks.     No   employments  being  affigned   me, 
I  took  to  fome  of  my  own  accord  :  in  particular,  I  fometimcs 
vifited  a  man  who  carved  out  various  devices  on  wood,  and  he 
was  highly  pleafed  that  I  frequented  him,  in  the  hopes  of 
learning  feveral  things  of  me.     While  with  him,  T  made  a 
fquare  frame  and  a  cupboard,  not  indeed  fo  well  as  a  European 
joiner ;  but  then  I  had  not  the  neceflary  tools,  being  obliged 
to  make  ufe  of  a  fliarp  knife  inftcad  of  a  chifel,   and  a  ftone 
was  the  only  fubftitute  I  had  for  a  fine  plane.     After  having 
vifited  this    man's  houfe  for  about  ten  days,    the  king  one 
day  fent  for  me,  and  forbade  me  to  go  for  the  future  into  the 
town :  the  fa6l  was,  that  attempts  had  been  made  to  bring 
me  into  fufpicion  with  him,  by  perfuading  him  that  I  enter- 
tained fome. ill  defigns.     I  vindicated  myfelf  by  faying,  that 
I  had  done  no  harm ;  that  I  had  only  gone  at  times  to  a 
workman  in   wood,  becaufe  I   was  alfo   one  myfelf.     This' 
pleafed  him ;  and  he  told  me,  that,  fuice  I  was  a  workman 
in  wood,   I  fhould  work  for  him.     On  my  promifing  him 
that  I  would  do  fo,   he  immediately  ordered  wood   to  be 
fetched,  and  likewife  gave  me  permiflion  to  go  every  day, 
for  two  hours,  and  look  about  the  town.     The  firfl  thing  I 
made  for  the  king  was  a  cheft  of  ei^ht  drawers,  and  next  a 
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fmall  cabinet,  which  I  painted  red  and  yellow.  Botli 
pieces  met  with  his  entire  approbation,  looking  at  them  very 
often,  moving  them  firft  to  one  place,  then  to  another  j  now 
putting  one  thing  in  them,  and  then  fomething  elfe.  I  then 
made  him  three  pair  of  knife-handles,  and  as  many  for 
forks,  of  goat-bones,  adding  to  them  iilver  rings,  on  which  I 
carved  feveral  letters  of  his  name,  viz.  M.  H-  Y.  polifliing 
them  all  as  finely  as  I  poffibly  could.  At  this  he  teftified 
a  hearty  fatisfailion,  arid  promifed  to  reward  me  as  he  fhould 
fee  occafion.  One  holiday  I  took  the  opportunity  of  aflcing 
leave  to  go  out'of  to.wn  to  look  about  me.  He  did  not  refufe 
my  requefl:,  but  gave  me  a  paflport,  which  was  a  piece  of 
wood,  whereon  was  carved  the  royal  anus,  namely,  a  half 
tiger;  telling  me  that  I  might  be  abfent  till  fun-fet,  but  that 
then  I  muft  attend  him  to  the  temple.  Accordingly  I  pafTed  out 
through  the  north  gate  to  the  village  Vahafua,  fituated  at  about 
an  hour's  walk  from  the  town.  On  my  approach  to  it,  three 
men  came  out  of  it,  riding  direflly  up  to  me.  Taking  me 
for  a  deferter,  they  told  me,  that  if  I  did  not  go  back  imme- 
diately to  lown,  they  would  carry  me  thither  bound.  Per- 
ceiving me  make  fome  hefitation^  they  leaped  from  their 
horfcs,  and  ftruck  me  with  their  fabres.  On  this  I  produced 
my  pafs ;  but  they  fnatched  it  from  me,  tred  .my  hands  toge- 
ther, and,  hanging  me  between  two  horfes, .  hunied  me  into 
the  town  to  the  king.  The  king  exprefifed  his  furprife  at  this 
proceeding,  as  he  had  given  me  a  pafs ;  and  inquired  what 
was  become  of  it  On  prefenting  it  to  him,  they  faid,  that 
they  had  taken  it  from  me  to  prevent  me  from  executing 
my  defigns.  At  the  fame  time  one  of  the  men  made  up  a 
itory  of  untruths,  pretending  that  I  was  going  to  attack 
them,  Scc.  During  all  this,  I  fpoke  not  a  word,  liflening 
only  to  what  the  man  faid  :  this  attracted  the  king's  nptice, 
and,  turning  to  me,  he  afkcd,  whether  the  accufer  fpoke 
truth.  I  jullified  myfelf  by  appealing  to  the  licence  granted 
nie  by  his  pafs  5  reprefentipg  to  him,  that,  as  1  was  not  tho- 
roughly verfed  in  the  language  of  the  country,  thefe  people 
might  have  mil'underftood  me,  and  erronequfly  thought  that 
I  abufed  them.  The  king  was  very  patient  and  gentle  during 
the  whole  converfation,  which  I  interpreted  as  promifing  me 
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fome  comfort.     At  laft  he  commanded  me  to  be  carried  to . 
prilbn,  but  ordered  the  principal  accufer  to  remain,  that  he 
might  fe^^  on  the  following  day,  how  I  (hould  be  punilhed, 
Beipg  now  utterly  inconfoUble,   and  convinced  that  the  end 
of  my  life  was  drawing  near,  I  had  not  flept  a  wink,  when, 
in  the  morr^ing,  four  foldiers  came  to  me,  bidding  me  follow 
them.     As  I  went,  I  perceived  people  who  pitied  my  condi-, 
tion;  but  others,  (landing  here  and  there,   who  feemed  to 
epjoy  my  diftrefs.     On  the  public  place  where  I  was  to  be 
punifiied,  thirty  foldiers  on  foot,  and  twenty  on  horfeback, 
were  drawn  up  in  a  circle,  in  the  middle  whereof  a  buffalo's 
fkin  was  ftretched,  and  near  it  flood  fix  young  men,  two  of 
the  ftrongeft  having  platted  thongs  in  their  hands.     I  was  all 
over  in  a  tremor,  on  the  point  of  fainting  every  moment, 
concluding  that  I  was  either  to  undergo  a  violent  death,  or 
certainly  to  be  cruelly  fcourged.     The  king,  with  his  offi- 
cers,  now   arriving,    called   for  the  principal  accufer,  who 
fprung   into   the  circle   apparently  with   great   fatisfa£lion. 
The   king    now  afked   nic,  whither   I  had  purpofed  to  go  ? 
' — I  anfwered  :    '  To  Vahafua.' — *  Where   didll   thou  meet 
the  flranger?'   faid  he  then  to  the  accufer;    vv'ho  replied; 
'   On   the   bye-road   behind    Vahafua*.'      On   which    the 
king   immediately    ordered  the    man    to  be    flripped,    thei\ 
thrown  on  the  buffalo's  fkin,  and  to  have  fixty  flrpkes  on  thq 
belly.     All  prefent  were  afionifhed  to  fee  the  punifliment 
they  expefted  was  to  be  given  to  me  infll(Sled  on  the  accufer; 
but  they  prefently  faw  how  the  matter  flood,  on  hearing  th^ 
king  declare,  that  '  Nobody  fliould  belye  a  flranger,   or  dq 
him  an  injury^  or  endeavour  to  draw  on  him  a  puniflmient 
which  he  had  not  deferved.'     The  delinquent,  after  receiving 
this  chaflifement,  was  dire6lly  fent  beyond  the  borders  of  the 
country,  while  I  was  put  in  his  pofl,  and  received  his  horfe, 
The  king  then  related  to  me  how  it  happened,  that  he  had 
refolved  to  make  a  ftridt  examination   into  the  real  flate  of 
the  cafe  between  me  and  the  man  now  banifhed.     Having 
perceived,  he  faid,  that  it  was  the  very  perfon  who,  on  the 
journey  to  Boofu,  was  obliged  to  difmount  from  his  horfe, 

*  That  is   the   way  to  Feene,   to  which  place  numbers  had  fecretly 
Blade  theif  efcape  from  this  territory. 
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and  take  my  place  in  bearing  the  litter ;  and,  having  remarked 
at  that  time  that  he  looked  difpleafed  and  angry  at  me,  he 
had  therefore '  come  to  this  conclufion,  that  the  accufation 
was  only  founded  in  malice  and  revenge ;  adding,  that  his 
fufpicions  were  fully  confirmed  by  the  confeffion  of  the  two 
companions  of  the  accufer,  on  their  being  brought  to  a  {lri<3: 
examination. 

**  I  now  ventured  to  petition  the  king  to  let  me  depart ; 
hut  this  he  rcfufed,  by  faying,  ^  It  is  thy  duty  to  do  as  I 
command  thee.' — ^The  matially  (under  officer)  of  the  Moors 
now  took  me  with  him,  delivering  to  me  my  horfe,  with  a 
bridle  of  rope,  and  half  a  goat's  (kin  for  a  faddle,  at  which 
I  was  much  furprifed ;  becaufe  I  forefaw  that  I  fliould  not  be 
able  to  do  much  with  thefe  implements,  but  fliould  probably 
run  the  fame  rilks  as  I  had  done  before;  accordingly  I  re- 
folved  to  renew  my  requeft  to  the  king,  that  he  would  allow 
me  to  profecnte  my  journey,  or  at  leall  appoint  me  to  fomc 
other  poft.  The  next  morning  I  was  ordered  to  appear  before 
him  ;  when  he  dire6lly  afked  me  whether  I  could  ride,  &c. 
to  which  I  anfwered :  No.  *  Then  thou  muft  learn,'  faid 
he,  *  as  I  defign  thee  for  a  higher  ftation,  if  thou  wilt  remain 
with  me.'  For  the  prefent  I  did  not  prefume  to  folicit  him 
again  for  my  difmiffion,  as  he  of  himfelf  had  once  more  fpoke 
of  my  remaining  here.  Had  I  refoluteiy  infifted  on  being 
difmifled,  I  fliould  have  run  the  hazard  of  being  fent  as  a 
prefent  to  his  brother-in-law  Soomahaty  *,  where  I  fliould 
infallibly  pafs  my  days  in  mifery.  I  therefore  refigned  my- 
felf  to  fortune,  hoping  to  riiake  my  efcape  at  fome  fit  oppor- 
tunity, and  in  a  fhort  time  learnt  to  ride,  that  is,  to  fit  fo 
firm  on  my  horfe  as  to  be  able  to  charge  and  fire  my  gun. 
My  office  was  folely  to  be  about  the  king  when  he  chofe  to 
be  carried  abroad,  or  when  he  rode  out  on  his  great  camel, 
which  was  led  by  four  men ;  the  reft  of  my  time  I  employed 
in  carving  toys,  or  in  ftrolling  about  the  town  for  information 

♦  King  of  Zamfara,  who  was  reprefented  as  a  very  cruel  man.  He 
was  really  married  to  the  fifter  of  the  king  of  Haoujla,  keeping,  befides, 
four  hundred  concubines,  of  whom  he  fold  thofc  who  no  longer  pleafcd 
fcim,  to  the  flave-dealers,  and  in  their  places  picked  up  others  about  the 
country. 
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«oncem'ing  the  neighbouring  nations.  At  two  feveral  times 
•aravans  from  the  weftern  Barbary  pafTcd  through  on  their 
way  to  V^angara.  With  either  of  thefe  I  would  gladly  have 
ftole  away,  but  I  found  it  impoffible  to  effe6l  my  defign.  In 
one  of  my  rambles  I  got  acquainted  with  the  richeft  mer- 
chant in  the  to\\ai,  named  Koobi.  This  man  carried  on  a 
confiderable  trade,  conflantly  keeping  two  caravan-teams  of  a 
hundred  and  fixteen  beads  of  burden,  and  a  number  of  flaves 
on  the  road.  One  of  his  flaves,  an  ingenious  and  active  young 
man,  diverted  me  at  times  by  relating  a  variety  of  circura- 
flances  concerning  his  travels  ;  and,  among  other  things,  I 
got  out  of  him  an  accurate  account  of  the  march-route  into 
the  greater  Barbary. — Now  came  on  the  rainy  feafon,  when 
the  king  never  rode  out,  going  only  to  the  temple  and  pro- 
mulgating his  decrees  in  the  court  of  the  palace.  I  had  there- 
fore more  time  to  prepare  fecretly  for  my  flight,  by  exercifing 
myfelf  in  pronouncing  the  hard  words  in  the  language  of  the 
country,  learning  of  the  afore-mentioned  flave  the  moft  or-, 
dinary  exprcfl^ions  in  the  language  of  the  neighbouring  na- 
tions, and  the  like.  One  day,  the  king,  fliowing  me  a  muf- 
quet  with  a  broken  flioulderpicce,  aflced  me  whether  the 
.workman  in  wood  that  I  was  acquainted  with  was  capa- 
ble of  making  another.  I  faid  I  would  fhow  him  the  ftock  j 
and,  taking  it  with  me,  T  myfelf  made  a  new  fl:ock,  which 
pleafed  the  king  fo  well,  that  he  prefented  me  with  fifty 
zimpos. 

"  At  the  end  of  the  rainy  feafon  I  purpofed  to  get  ofl'  by 
flealth ;  but  my  defign  was  fruft.rated  by  the  breaking  out  of 
a  war  between  my  king  and  the  king  of  Vangara.  We 
hallened  to  the  field  as  faft:  as  poflible,  and  the  army  was  al- 
ready muflered  by  the  24th  of  July  y  and  though,  as  the 
rainy  feafon  was  not  entirely  over,  the  foldiers  were  obliged 
to  march,  for  half  the  day,  up  to  the  middle  in  water,  j-et 
they  were  flill  alert  and  courageous.  The  king  of  Vangara 
perhaps  thought  it  impofllible  for  our  army  to  pufli  on  through 
the  valleys  overflowed  with  water,  in  order  to  come  at  his 
frontiers  ;  but  he  was  miftaken. — Our  king,  likewlfe,  made 
ufe  of  a  (tratagcm  to  prevent  the  king  of  Vangara  from  know- 
ing when  hi?  aruiv  was  to  begin  ;heir  march.  On  the  22d 
«  of 
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of  Jttly,  about  nooiij  an  officer  came  to  the  capital  from  ttic 
enemy,  attended  by  four  Moors,  trrnging  vvItK  Him  ihe'  de- 
claration of  war.  ft  was  writteii  on  a  narrow 'flip  of  wliitc 
leather,  rolled  on  two  long  fticks.  On  delivering  it,  he  faid 
that  the  ktitg  his'  maf^er  would  conle  h6re  and  fetch  it  back. 
Our  king  put  on  a  very  friendly  countenance,  gave  the  officer 
the  bed  entertainment  his  palace  afforded,  but  ifflied  private 
orders  for  his  own  army  to  be  kept  in  readinefs  to  march  3 
faying  to  the  officer,  that  wheh  ihd  valleys  and  plains  were 
free  from  water,  he  would  take  back  the  fticks  himfelf ;  that 
i«,  would  begin  the  war. 

**  On  the  25tb,  before  fun-rife,  the  infantry  was  in  full 
march,  and  at  noon  was  followed  by  half  of  the  cavalry. 
The  enemy's  officer  purpofcd  to  fei  out  on  his  return  that  fame 
day;  but  the  king entreat-ed  him  to  re'main,  promifing  to  ac- 
company him  on  the  following  daj'^,  to  prevent  his  being 
attacked.  On  the  24tli,  at  noon,  the  king  fet  out  with  his 
officers  and  the  one  bclbnging  to  the  enemy,  taking  me  alfo 
acmong  his  body-gliSrd.  On  the  fivft  day  we  arrived  at  Taa- 
bafa,  a  fmall  town  of  two  hundred  huts',  virhere  we  were 
joined  by  five  hun'dred  Moors.  Faffing  the  Niger  on 'the 
!Z5th,  we  were  in  extreme  danger  Of  out  lives,  infomuch  that 
we  could  not  prefcnt  the  lofs  of  twenty  men  who  perifhed  in 
the  floods,  as  the  river  was  too  much  f^ivollen,  and  yet  the 
cavaln-  who  couli;}  niTt  be  carried  ewer,  w'ere  forced  to  fwim 
acrofs  with  their  horfes.  \ye  now  reached  Maatoh^  a  vil- 
lage of  forty  hnt«,  iii  thie'  valley  thTough  whict?  the  Niger 
fiows. 

' '  *•'  On  the  25th  and  27th,  we  marched  over  a  chain  of  moun- 
tains towards  t!he  eaft,  advancing  on  the  28th  at  noon  to  the 
Krahoto,  or  Gold-inouiitains.  Here,  making  halt,  we  fent 
the  hoftile  officer  to  his  king,  commiffioning  him  to  tell  httn, 
that  king M'aOJ'iaoufray  was  coime  into  his  country  with  his 
forces  to  vifit  him.  The  officer  had  twenty  men  to  efcort 
lifm  as  far  as  Kahfuto,  a  fmall  town  in  Vangara.  As  foon 
as  he  v.'as  gone,  accounts  were  brought  that  the  infantry 
were  already  on  the  enemy's  ground,  where  they  waited  for 
funher  orders.  An  European  army,  that  excepted  which 
Bonaparte  kd  over  the  prodigious  inbuntains  of  Switsr^land, 
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would  never  have  ventured  to  do  what  I  here  faw  performed 
by  undifciplined  troops.  We  had  before  us  the  two  enor- 
mous ridges  of  mountains  which  we  had  already  crofled  in- 
one  of  their  turninss ;  but  which  in  this  place  were  far  fteeper 
and  more  inacceflible  than  in  the  former,  infomuch  that 
I  thought  it  abfolutely  impoffible  for  us  to  furmount  them  : 
but  I  witnefltd  what  I  had  confidered  to  be  impra6li- 
cable' 

*'  At  break  of  day  the  king  ifTued  the  neceflary  orders  to 
his  officers;  whereupon,  in  half  an  hour  the  cavalry  that 
were  with  us  drew  up,  (lung  their  mufquets,  and  raifed  a 
horrid  (bout  fhat  re-echoed  from  the  mountains.  They 
cried  out :  Ofothfugo,  koato  aqulaty !  that  is,  *  Death  and 
*  the  place  of  torment  (with  us  Hell)  fliall  not  deter  us ,!'  and 
the  whole  troop  fprung  up  the  mountain  ;  fo  that,  though 
pieces  of  the  rock  flew  off,  not  one  of  them  met  with  any 
accident.  The  royal  camp  was  now  broke  up,  and  it  was 
our  turn  to  clamber  up  the  fteep  declivity.  I  alighted  from 
my  horfe,  and  with  extreme  difficulty  attained  the  fummit. 
The  king  continued  fitting  on  his  camel,  fmoking  a  pipe  of 
tobacco  completely  undifmayed.  A  new  obftaclc  now  made 
its  appearance;  for  below  ran  an  arm  of  the  Niger,  which 
we  muft  inevitably  crofs.  The  king  remained  on  the  camel, 
led  by  the  fwimming  flave?,  and  got  fafe  over.  I  followed 
on  horfeback,  and  likewife  happily  fucceedcd ;  but  I  felt 
great  pain  in  my  feet,  as  the  ropes  here  ufed  for  (lirrups  had 
chafed  the  ikin  fo  forely,  that  the  blood  ran  down.  In  like 
manner  we  were  now  to  climb  the  fecond  mountain ;  and 
during  this  perilous  bufincfsthe  evening  came  on.  On  reaching 
the  bottom  of  the  other  fide  of  the  mountain  we  halted,  and 
pitched  our  camp  on  the  enemy's  ground.  At  the  diltance  of 
about  three  leagues  before  us  we  difcerncd  a  fire  with  fmoke 
r  fing,  which  proceeded  from  the  infantry  that  bad  marched 
on,  and  were  already  bufily  employed  in  plundering,  burn- 
ings and  deltroying.  At  the  fight  of  this,  joy  fpread  through- 
out orir  camp ;  which  now  burft  forth  in  (liouting  and  find- 
ing. The  next  morning  powder  and  fmall  pebbles,  inflead 
of  balls,  wei-e  diftributed  to  all  the  peoi>le  of  the  camp ;  as 
well  to  the  fervants,  (laves,  and  priefls,  as  to  the  fcldicrs,  that 
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we  might  be  in  a  condition  to  rcfift  in  cafe  of  an  attack  j 
which,  however,  was  not  likely  to  be  expected.  At  noon 
threefcore  and  two  prifoners  were  brought  in,  and  afterwards 
tonveyed  further.  Thefe  people  were  indeed  deplorable  ob- 
jefts,  and  excited  great  pity  and  conipalTion,  for  they  were 
miferably  maimed  and  disfigured  ;  fome  being  (liot,  others 
hacked  with  fabres,  and  others  wounded  bv  fpears :  befides, 
thefe  wretches  were  entirely  naked  and  deflitute,  as  every 
thing  had  been  taken  from  them,  aud  even  their  huts  burnt. 
Here  neither  canip-hofpital,  nor  medicine-cbell:,  nor  other 
fiinilar  means  of  relief  were  to  be  had ;  no  ftvptics  to  apply 
to  the  wounded;  but,  when  the  prifoners,  by  crying  and 
howling,  expreficd  the  extreme  violence  of  their  pains,  re- 
courfc  was  immediately  had  to  the  cautery,  by  burning  their 
wounds  ;  and  even  this  was  done  by  cfpecial  grace  of  the 
kihg.  Our  march  proceeded  very  flow  ;  for  this  day  we  came 
only  to  within  fomewhat  more  than  two  leagues  of  the  little 
town  Kahfuto,  where  we  again  encamped.  We  heard  a  firing 
the  whole  night  through  ;  officers  likewife  were  frequently 
coming  with  reports  to  the  king,  though  I  learnt  nothing  of 
them.  At  dav-break  a  hundred  of  our  army  were  brought 
in  wounded,  and  thirty  prifoners  taken  from  the  enemy.  We 
now  beard  that  the  main  body  of  our  army  was  before  Kah- 
futo, which  was  obftinately  defended  by  the  enemy.  Our 
(laves  were  therefore  fent  off  to  reinforce  it;  however,  they 
were  not  wanted,  as  they  had  fcarcely  been  gone  an  hour 
when  we  faw  the  flames  afcend  from  Kahfuto,  and  prefently 
after  received  intelligence  that  the  enemy  had  retreated,  having 
previoufly  fet  the  town  on  fire.  We  now  put  forward,  as 
the  main  armv  was  gone  on;  having  a  bad  road  the  whole 
day  long)  through  t{)ickets  and  over  fimdy  flats,  but  fre- 
quently meeting  with  burnt  villages.  We  encamped  on 
the  rivet  Emog,  on  the  other  fliore  of  wi)ich  the  main  army 
was  drawn  up.  This  river  runs  hither  from  the  north,  and 
flows  through  the  whole  territory  of  Vangara  fouthwards. 
We  were  here  in  a  difigrceablc  fitnation  ;  for,  the  plains  near 
the  river  being  flill  in  feveral  places  under  water,  we  were 
forced  to  go  round  them,  w^ading  through  mud  and  dirt; 
therefore  could  by  no  means  kindle  a  fire,  and  much  lefs  at- 
•  8  temnt 
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tempt  to  take  reft.  On  the  right  hand,  indeed,  we  had  a 
high  hill ;  but  we  could  not  turn  oft"  to  that,  as  we  were  en- 
deavouring to  come  into  nearer  co-operation  with  the  main 
army.  Such  of  us  as  had  horfes  kept  their  feats  the  whole 
night  long,  in  order,  at  leaft,  to  get  fonie  reft.  At  break  of. 
day  we  proceeded  over  the  river,  and  marched  for  the  capi- 
tal. When  the  hoftile  army  was  within  fight,  it  was  ordered 
that  the  baggage,  under  a  guard  of  forty  (laves  and  fifty  foldiers, 
fliould  remain  behind  with  me;  when  the  king  took  upon 
him  the  command  of  the  armv,  and  puflicd  onward.  In  a  few 
hours  the  fic-ht  bcaan  with  o-reat  cries  and  bellowinff  on  botli 
fides,  fo  that  even  we  ourfelves  were  frightened.  Our  army, 
which  had  not  reftcd  for  fome  days,  was  feveral  times  re- 
pulfed,  yet  conftiantlv  prefied  forwards  Till  towards  even-, 
ing  the  event  of  the  battle  was  undecided,  now  one  army  and 
now  the  other  giving  way  :  however,  at  laft,  when  the  dark- 
nefs  came  on,  our  army  maintained  its  ground,  while  the 
enemy  retreated  into  the  town.  We  took  two  hundred  pri-^ 
foners,  and  a  number  of  trifling  articles  as  fpoil.  With  this 
aclion  the  main  brunt  of  the  war  was  over,  as  in  the  whole 
hoftile  territory  throughout  there  was  no  other  fuch  plain 
where  the  twt)  armies  could  draw  up  in  front  of  each  other, 
but  thickets,  forefts,  narrow  valleys,  and  mountains,  in  alter- 
nate viciftitude.  I  nemarked  that  both  armies  were  totally 
unacquainted  with  ta6lics,  and  that  with  them  every  thing 
depended  on  the  courage  and  temerity  of  the  men.  Though 
the  battle  lafted  feveral  hours,  vet  during  all  that  time  our 
peoj>le  fired  fcarcely  twenty  limes,  and  the  enemy  probably 
rot  oftener.  In  order  to  load  their  pieces  the  army  every 
time  fell  back,  and  then  advanced  again  :  there  was  likewife 
a  deficiency  of  powder.  We  refied  for  two  whole  dciysj 
when,  no  mefi'enger  of  peace  coming  from  the  enemy,  we 
proceeded  forwards.  Now,  however,  we  experienced  a  failure 
ol  provifions ;  what  we  liad  brought  with  us  being  all  con- 
fumed,  and  there  was  nothing  to  be  found  in  the  enemy'? 
country.  The  king  then  made  proclamation,  that  it  would 
not  be  advifable  to  go  back  to  fetch  provifions;  but  that, 
^vhoever  was  defirous  to,  eat,  muft  pufti  on  with  him  to  con- 
quer the  capital.     What  the  king  did,  that  the  army  was 
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dbliged  to  do;  and  therefore  we  proceeded  onwards.  We 
marched  that  whole  day,  and  even  half  the  night,  without 
finding  any  nouriflmient  either  for  men  or  horles.  At  day- 
break we  were  fiili  above  a  league  from  the  town,  which  we 
could  already  diftingiiifli.  Whichever  way  we  turned  our 
eyes,  we  law  men  in  great  numbers,  both  of  our  own  and  of 
the  hoftile  army.  Our  troops  were  meditating  an  attack, 
when  they  were  anticipated  by  the  enemy;  who,  pouring  down 
the  mountain  which  runs  before  the  town,  fuddenly  ruflied 
upon  us,  and  the  fight  began  with  the  utmoft  fury.  Having 
to  contend  on  all  fides,  we  fliould  certainly  have  been  loft, 
had  not  the  Moors  heroically  prcflld  forwards  and  made 
themfelves  maftcrs  of  the  town.  Being  within  it,  they  im- 
mediately difpatchcd  a  deputy  to  the  king  with  tidings  of 
their  fuccefs.  We  therefore  inftantly  received  orders  to  pack 
up  and  follow  the  king  into  the  town.  Thefe  we  joyfully 
obeyed,  in  hopes  of  getting  a  plentiful  fupply  of  food  for  both 
inen  and  cattle;  but  we  found  ourfclvcs  deceived,  as  there 
t\'as  not  the  leaft  thing  left :  for  both  what  the  fugitive  in- 
habitants had  not  been  able  to  carry  off,  and  \\hat  fuch  as 
{raid  behind  had  ftill  poiTcired,  was  all  conmmed  by  thofe  of 
our  army  who  had  forced  their  w^ay  into  the  place,  and  had 
likewife  fet  fire  to  the  town  on  the  north  fide.  The  king's 
firft  orders  were  to  extinguifii  the  flames;  after  which  he 
confalted  with  his  officers  how  we  were  now  to  proceed. 
!  b.ad  my  quarters  in  what  was  lately  the  habitation  of  an 
cfncer;  where,  though  I  found  convenient  lodging,  yet  I 
could  find  no  fnpply  for  my  fiomach.  To  thofe  who  had  got 
nothing  in  the  general  pillage,  a  fmall  portion  of  meal  was 
indeed  diftributed ;  but  this  was  no  more  than  fufficicnt  to 
gppeafe  the  appetite  for  a  few  hours.  The  next  day  was  a  day 
of  reft  to  the  whole  army,  except  to  the  king,  who  was  em- 
ployed in  making  the  proper  regulations.  I  was  ordered  to 
attend  him  through  the  town,  to  fee  w  hether  any  provifions 
were  to  be  picked  up;  wc  met  with  nothing,  how^ever,  but 
the  grcateft  diftrefs  in  all  parts.  Mothers  with  their  children 
came  and  threw  themfelves  at  the  feet  of  the  king,  calling  to 
him;  but  he  heard  them  not:  telling  them,  that  if  they  di^f 
not  go  awav  and  deli  ft  from  hindering  his  pafl'ae;e,  they  fhculd 
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fee  killed.  I  was  touched  to  the  heart  at  this,  and  qmte 
{hocked  at  my  king;  though  I  well  knew  that  in  war-time 
pity  is  here  entirely  baniflied  :  yet  at  other  times  I  have  feen 
him  difplay  inftances  of  pity  and  compaffion.  But  I  foon 
altered  my  opinion,  for  that  very  evening  he  ifftied  orders  to 
tlie  army  to  quit  the  town  the  following  morning;  without, 
however,  fettiiig  fire  to  it,  as  was  the  ufual  pra6lice,  or  car- 
rying away  with  them  the  defencelefs  inhabitants,  unlefs  they 
bad  been  in  arms,  as  prifoners  of  war  or  (laves,  but  to  leav« 
them  ur.dillurbed  in  their  huts.  The  town  of  Vangara  is 
upwards  of  a  league  in  length,  and  nearly  half  as  much  iu 
breadth  ;  having  fix  rows  of  houfes  or  huts,  and  three  main 
ftreets,  running  in  a  line  fromr  north  to  fouth.  The  houf<;9 
are  built  of  rouiih  ftones  and  mortar,  but  the  huts  of  ruilses 
.and  mortar.  At  the  end  of  each  ftreet  (lands  a  temple,  and 
the  centre  of  the  town  is  the  market-place,  where  a  crofs  (Irect 
runs  through  the  other  principal  Itrtets.  The  palace  is  con- 
ftrucled  of  ordinary  (tones  and  mortar,  inclofed  by  a  wall  (ix 
feet  high,  but  in  various  places  fallen  to  decay,  altogether 
having  a  mean  appearance.  The  town  is  furrounded  by  pali- 
fadoes,  which  are  in  fome  parts  defe61:ive  and  in  others  rotten. 
On  the  fouth  fide  of  the  town  runs  a  ditch  (ix  feet  in  depth, 
where  the  cattle  are  watered,  and  from  whence,  in  cafes  of 
neccflity,  water  is  fetched  for  the  people. 

"  At  break  of  day  we  quitted  the  town,  and  retreated  to 
our  former  camp  at  the  foot  of  the  mountains  on  the  fron- 
tiers; the  cavalry  leading  the  van,  and  the  infantry  following. 

*'  On  the  23d  an  officer  from  the  enemv  came  to  our  camp 
with  propofals  of  peace ;  who  was  admitted  by  the  king  on 
condition  that  the  king  of  Vangara  fliould  come  and  treat, 
with  him  in  perfon.  This  he  accordinglv  did,  and  a  firm 
contract  of  peace  and  fricndftiip  was  concluded  on  the  fol- 
lowing terms :  i.  The4s:Ing  of  Vangara  (liall  fend  to  the  king 
of  riaouia  every  year  twenty  (laves.  2.  The  king  of  V^angara 
fliall  lurnifli  afliilance  to  the  king  of  Haoiifi'a  whenever  he  is 
attacked  by  other  nations ;  in  return  for  which  he  (liall  re- 
ceive the  fpoils  taken  by  his  people  in  ihofe  engagements. 
3  The  cattle  which  the  fubjc61s  of  the  king  of  V^^ngara  have 
carried  cflf  from  t4ie  kingdom  of  Ilaoutia  (liall  be  redorcd. 
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4.  The  two  kings  grant  a  freedom  of  trade  reciprocally  to  the 
people  of  both  nations. 

*^  Peace  being  thus  eftablifhed,  the  two  kings  behaved  very 
friendly  towards  each  other,  fmoked  tobacco  together,  con- 
verfing  on  indifferent  fubjecls,  and  thought  no  more  of  the 
unfortunate  wretches  who  during  this  campaign  had  been 
taken  prifoners,  and,  of  courfe,  fent  intoflavery;  they  re- 
maining in  the  power  of  thofe  by  whom  they  had  been  cap- 
tured. This  war  had  coll  on  either  fide  about  a  thoufand 
men,  feveral  villages  and  towns  being  laid  warte,  and  fome 
thoufands  of  inhabitants  deprived  of  their  habitations  and 
property.  On  the  20th  of  Auguft  the  treaty  was  ratified,  and 
oa  the  28th  we  returned  to  the  king  in  the  capital. 
[To  be  conuMUcd.] 


IX.     An  Account  of  ihe  Life  and  IVritmgs  o/'Lavoisier. 
Bj  Jerome  Lalande. 

/j^  NTHONV  Laurexce  Lavoisier  was  born  at  Paris 
en  the  26th  of  Auguft  1743,  and  enjoyed  the  advantage  of  a 
good  education,  on  which  his  father,  a  man  of  property,  be- 
llowed great  care.  In  the  year  1764,  the  French  government 
liaving  propofed  as  the  fubje<!:l;  of  a  prize,  of  2000  livres  the 
bed  method  of  lighting  the  ftreets,  the  prize  was  divided 
among  three  artilts  who  had  made  experiments  on  the  fub- 
jccl ;  but  Lavoifier,  who  had  examined  it  as  a  philofopher 
and  man  of  letters,  was  rewarded  in  a  different  manner.  The 
paper  which  he  wrote  in  anfwcr  to  this  queilion  was  publiflied 
at  the  expcncc  of  the  Academy  of  Sciences,  and  the  King 
caufed  a  gold  medal  to  be  prefented  to  him  by  theprefident 
in  a  public  fitting  of  the  academy  held  on  the  9th  of  April 
1766.  This  paper,  which  contained  a  great  many  excellent 
mathematical  and  philofophical  obfervations,  announced  the 
author's  entrance  in  the  career  of  fcience  in  which  he  after- 
wards continiud  to  diftinguifti  himfelf. 

On  the  18th  of  May  1768,  he  was  chofcn  a  member  of  the 
academv,  in  the  room  of  Baron  ;   and  about  the  fame  period 
he  pubiiftied  fcvcral  trcatifcs  in  different  periodical  publica- 
tions. 
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tions,  fuch  as  Obfervations  on  the  propofal  for  ere6ting  a 
fteam  engine  to  fupply  the  city  of  Paris  with  water,  on  thun- 
der, on  the  northern  lights,  on  the  tranfition  of  water  into 
ice,  &c.  The  Memoirs  of  the  Academy  for  the  year  1770 
contain  Obfervations  by  him  on  the  nature  of  water,  and  on 
the  experiments  faid  to  prove  the  poflibility  of  its  converfion 
into  earth.  Lavoifier,  however,  (bowed  that  the  earth  ob- 
t-ained  by  the  dillillation  of  water  was  a  j)art  of  the  veflel 
which  had  been  attacked  during  the  operation  :  for,  having 
continued  the  diltillation  without  interruption  loi  days,  the 
total  weiffht  of  the  veflel  and  of  the  water  contained  in  it  re- 
mained  unchanged,  but  the  pelican  had  loft  as  much  in 
weight  as  the  water  had  increafed. 

In  the  year  1774  Lavoifier  proved  that  the  increafed 
weight  of  metals  during  their  oxidation,  arofe  from  their  im- 
bibing the  air  contained  in  the  vcfiels  in  which  the  operation 
was  performed  ;  by  which  means  a  queftion  that  had  long 
formed  a  fubjeft  of  difpute  among  philofophers  and  chemifts, 
and  had  occafioned  many  coftly  experiments,  was  finally  de- 
termined. This  formed  a  foundation  for  his  new  chemical 
theory,  which  he  firit  oppofed  to  the  phlogiftic  fyftem  before 
adopted  by  chemifis. 

In  the  fame  year  he  publiflied  his  fmall  phyfico-chemical 
works.  Prieftley,  in  the  year  1772,  had  made  known  his 
experiments  on  carbonic  acid  gas  ;  but  Lavoifier  traced  back 
its  origin  to  Paracelfus,  born  in  1493,  and  to  his  pupil  Van 
Helmout,  born  in  1588 ;  and  fliowcd  that  even  Paliflev, 
Ray,, Boyle,  Hales,  Venel  and  Macbride  bad  been  in  part 
acquainted  with  this  gas.  He  (liowed  alfo  that  Dr.  Black  of 
Edinburgh  had  called  the  attention  of  philofophers  to  this 
important  pan  of  chemiflry  fo  early  as  the  year  1756  '^ ;  and 
therefore  he  afcribed  to  him  the  honour  of  tliis  new  difco- 
very,  which  in  the  courfe  of  twenty  years  had  given  occafion 
to  fo  many  others  of  the  utmoft  importance  to  mankind. 

Lavoifier  proved  by  his  experiments,  that  an  elallic  fluid, 
or  kind  of  gas,  was  united  in  a  fixed  form  with  calcareous 
earth  ;  he  proved  the  preftnce  of  it  in  alkalies,  and  fliowed 

♦  In  Rff^iys  and'Obf*;»-vations  riiyfica!  and  Lit-.aiy,  Vol.  II.  EtJin- 
buigh  1*56. 
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that  it  was  produced  during  the  redu«Slion  of  metallic  calcen 
and  of  the  phofphoric  acid.  He  not  only  applied  to  che- 
miftry  the  diiferent  methods  of  experimental  philofophv,  and 
its  various  kinds  of  apparatus,  but  even  introduced  into  it  the 
fpirit  of  accuracy  and  calculation,  which  had  never  before, 
been  emploj'cd  in  that  wav.  With  this  union  of  two 
branches  of  natural  knowledge,  Lavoifier's  principal  work 
forms  the  commencement  of  a  bright  period  in  the  hiftory  of 
their  improvement. 

Priefiley  having  found  that,  during  the  unjon  of  nitrous  acid 
with  an  earthj  oxygen  gas  was  generally  produced,  thence 
concluded  that  atmofphcric  air  was  a  mixture  of  nitrous  acid 
and  earth.  Lavoificr, on  the  contrary, fhovved  in  the  year  1776, 
that  oxygen  gas  was  a  component  part  of  nitrous  acid.  This 
obfervation  confirmed  the  truth  of  a  great  number  of  experi- 
ments, and  gave  rife  to  a  variety  of  other  difcoveries. 

In  the  year  1778  he  was  able  to  prove  that  the  purcft  air» 
that  necelTary  for  refpiration,  or  the  dephlogifticatcd  air  of 
Prieftley,  was  the  caufe  of  acidity,  and  exifted  in  all  acids. 
To  this  part  of  the  atraofphere,  contained  in  all  acids,  which 
converts  tiic  metals  into  metallic  calces,  and  creates  oxygen 
gas  in  miion  with  c.iloric,  he  gave  the  name  o{  ox.ygen. 

In  Germany,  where  chemiftry  has  been  much  cultivated, 
this  theory  was  fo<m  adopted,  and  firft  made  known  by  Gir- 
tanner  at  Gottingcn,  and  Hermbftadt  at  Berlin,  the  latter  of 
whom  tranflated  Lavoifier's  Elementary  Trcatife  of  Chemiftry 
into  German.  Soon  after  it  was  adopted  alfo  by  Klaproth, 
Mayer,  Lichtenberg,  and  Guttling.  Wef^rumb,  Cieil,  and 
Gren,  however,  ftiil  endeavoured  to  defend  the  old  phlogiftic 
fviicm  ;  but  the  majority  was  againft  them.  Bcrthollet  re- 
mained for  fome  time  undecided  ;  but  his  own  experiments 
foou  induct-d  him  to  embrace  this  theory,  which  conducted 
him  to  important  difcoveries. 

In  t!ie  month  of  June  1783,  T^voifier  conftrufted  an  appa- 
ratus for  l)u ruing  hydrooen  gas  with  oxvgen  gas  in  clofc 
vtlil'!?  ;  and  the  refult  was  a  fluid,  or  rather  pure  water,  the 
weisibt  of  which  corrcf^xmded  exaftlv  with  that  of  the  two 
gaffs  emj)loved.  Having  learned  that  the  fame  exjK'rimtnt 
bud  been  made  bv  Cavcadiib  and   Moniie,  he  invciiied  an- 
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tj'tber  apparatus  for  decompofing  water,  with  which,  by  means 
bf  iron  lubes,  he  feparated  the  hydrogen  from  the  oxygen. 
Lavoifier  proved  alfo  that  athiofpheric  air  confifts  of  two 
kinds  of  gas,  one  of  which  is  fit,  and  the  otber  unfit,  for  refpi-^ 
ration;  that  the  firft  is  oxygen,  which  poiTefles  the  property 
of  uniting  with  bodies,  and  thereby  becomirig  fiXed  ;  that 
this  fubftance  combines  with  metals  during  their  oxidation, 
and  with  combuftible  bodies  when  in  a  ftate  of  cohibuftion  ; 
and  that  in  the  firft  cafe  a  metallic  calx  is  produced,  and  in 
the  laft  an  acid,  which  is  of  a  different  nature  according  to 
the  kind  of  tbe  inflammable  body.  Orf  this  depends  the 
whole  theory  of  combuftion,  of  the  produ6lion  of  acids,  and  • 
the  divifion  of  natural  bodies  into  inflammable  and  non- 
inflammable.  On  this  depends  alfo  the  knowledge  of  that 
kind  of  gas  called  formerly  fixed  air,  but  now  carbonic  acid 
gas,  becaufe  it  is  produced  during  the  combuftioii  of  char- 
coal, and  is  compounded  of  carbon  and  dxygeii. 

Lavoifier,  therefore,'  was  the  firft  who  difcovered  that  the 
different  kinds  of  gas  are  the  refult  of  the  fohition  of  any  fub- 
llance  by  caloric ;  this  conduced  him  to  the  conclufion  that 
the  caloric  and  the  matter  of  Hght,  difengaged  during  the 
combuftion  of  inflammable  fubftances,  does  not  arife  from 
them,  but  from  the  air  which  furrounds  them,  and  in  which 
the  combuftion  takes  place  In  this  feries  of  experiments 
niay  be  clafled  that  made  by  Lavoifier  on  detonation,  which 
is  nothing  elfe  than  a  fudden  inflammation,  the  prodiids  of 
which  are  difengaged  in  the  gafeous  forM. 

'  In  the  year  1776,  Lavoifier  by  means  of  Turgot  was  ap- 
pointed fuperintehdant  of  the  |)ovvder  rhanufaftory,  in  order 
to  improve  that  art ;  and  this  he  did  fo  effectually,  that  the 
powder  manufa£lured  under  his  infpe6lion  was  capable  of 
driving  a  mufket-ball  to  the  diftance  of  130  fathoms,  whefeas 
that  made  before  was  capable  of  driving  it  only  to  the  di- 
ftance of  9c  fathoms.  In  the  war  of  1765,  the  Engiifti 
bullets  reached  our  velTcIs  from  a  diftance  at  which  ours 
could  not  reach  them  ;  but  in  the  war  of  1778  the  cafe  was 
reverfed.  In  the  year  1788  he  was  in  great  danger  of  lofing 
his  life  in  cohfequence  of  an  explofi&n  which  took  place 
during  fome  experiments  then  made  at  Effone, 
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A?T  fhefe  experiments  cpniln^led  him  to  a  complete  anaty*^ 
fis  of  nitrous  acid,  an  acid  ca/y  to  be  flecompefed,  but  difficult 
to  be  extricattdj  and  which,  however,  is  of  great  importance^ 
as  it  is  a  component  part  of  faltpetre,  and  at  the  fame  time 
of  gunpowder. 

In  the  yeap  1789,  Lavoifier  endeavoured  to  bring  the  whole 
feries  of  his  experin>ents  into  fyftematic  order,  and  thence  to 
compofe  an  elemelitary  work  on  cheniiitry.  Two  editions  of 
this  work  were  fold  off  in  the  author's  lifetime,  and  he  had" 
begun  to  prepare  a  new  and  improved  one,  in- which  new' 
li^ht  would  have  ^een  thrown  on  the  whole  fcience  of 
chemiftry.  He  intended  alfo  to  give  a  coHedion  of  all  his 
EiTays  in  fix  volumes,  but  of  thefc  three  only  were  publifiied-. 

It  would  be  difficult  to  determine  what  influence  Lavoifier's 
difcoveries  have  had,  or  may  in  future  have,  on  the  practice " 
of  the  arts;  but,  if  we  confider  the  entire  revolution  effe6lcd  in 
that  o'f  dyeing  by  the  new  chemiftry,  we  fliall  find  reafon  to 
entertain  the  beft  hopes  refpc;B;ing  thi  reft.  Almoft  all  the 
phsenomena  in  this  art  may  now  be  traced  back  to  burning 
apd  combuftron,.  as  has  been  fufHcicntly  proved  by  Ber- 
thollet  in  his  important  work  on  dyeing.  This  art,  therefore, 
which  formerly  depended  on  mere  pra£lice,  is  now  founded 
upori  a  very  fimple  and  well-grounded  theory. 

The  art  of  mining,  of  aflaying  and  fuling  metals,  of  pre- 
paring fteel,  of  bleaching  linen  and  wax;  in  a  word,  almolV 
all  the  chemical  arts,  under  the  direftion  of  the  new  theory 
have  been  rapidly  improved  and  brought  near  to  perfection. 

By  applying  thefe  difcoveries  to  the  phenomena  of  breath- 
ing, Lavoifier  has  ftiown  that  this  vital  function  is  a  real  cora- 
buftion  of  carbon  and  hydrogen,  by  which  carbonic  acid  and 
water  are  produced.  The  efle^l  of  this  combuftion  is  animal 
heat,  the  degree  of  which  he  wag  fo  fortunate  as  to  afcertaii\ 
by  calculation.^  His  experiments  on  this  fubje£t  conducted, 
him  to  means  for  determining  the  remarkable  relation  which 
exifts  between  accelerated  refpiration,.  the  circulation  of  the 
blood,  and  perfpiration,  and  between  the  different  powers, 
and  the  application  made  of  them  by  nature.  He  had  la- 
boured alfo  for  a  long  time  on  a  particular  work  on.  the  fuh- 
jeo.  of  digcRion. 
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Tlie  lafl,  and  perhaps  the  moft  important  of  Lavoiilcr's 
labours  related  to  animal  perfpiration,  on  which  fubjecl  lie 
read  a  paper  before  the  Academy  of  Sciences  oa  the  4lh  of 
May  1 79 1.  A  part  of  this  paper  may  be  found  in  the  Me- 
moirs of  the  Academy  for  the  year  1790. 

Lavoilier  firft  lays  it  down  ag  an  cftabliihfid  principle,  that 
the  animal  body  is  maintained  by  refpiratiow,  perfpiration, 
and  digeftion.  He  then  cxanainea  in  a  chemical  view  each 
of  thefe  effe«Sls,  the  nature  of  the  perfpiration  of  tlie  ikin  and 
of  the  lungs,  diilinguiflies  the  efFcds  from  each  other,  and, 
as  it  were,  interrogates  nature  refpccting  the  tliree  caufcs  by 
which  they  are  produced.  He  invented  an  apparatus  by 
which  every  thing  that  relates  to  evaporation  exlernaUy,  and 
to  breathing  internally,  could  be  obferved.  In  conjunclioij 
with  Seguin,  he  made  on  this  fubje£l  fome  exceedingly  dif- 
ficult and  laborious  experiments,  by  which  he  found  that  a 
man  by  perfpiration  lofes  daily  2  pounds  1^  ounces ;  that  ia 
the  courfe  of  24  hours  he  confumes  33.  ounces  of  oxygen  gas: 
t-hat  in  the  fame  period  8  cubic  feet  of  carbonic  acid  gas,  one 
third  of  which  confifts  of  carbon,  and  two  thirds  of  oxygen, 
are  difengaged  from  the  lungs  ;  that  the .  quantity  of  water 
produced  in  the  lungs  amounts  to  i  pound  7  ounces,  of  which 
3  ounces  are  hydrogen,  and  20  oxygen,  and  that  only  6 
oupces  of  water  are  formed  by  the  perfpiration  of  the  lungs. 
For  thefe  experiments  he  had  provided  balances  which  did 
not  err  half  a  dram  in  135  pounds* 

By  thefe  accurate  and  difficult  experiments  I^avoifier  had 
obtained  great  infight  into  the  caufes  of  feveral  difeafes,  as 
well  as  in  regard  to  the  means  of  affifting  the  powers  of  na- 
ture in  curing  them,  and  on  tJiat  account  had  refolvQd  to 
overturn  the  immcnfe  coloffus  of  medical  prejudices  and 
errors  which  had  been  before  eftabUftied.  None  of  his  un-» 
dertakings  was  of  more  importaoce  than  this,  and  it  is  much 
to  be  lamented  that  he  did  not  live  to  carry  it  into  execution. 

Between  the  years  1778  and  1785,  he  improved  and  cul- 
tivated at  his  own  expenfe  240  acres  of  land  in  la  V«ndee, 
in  order  that  he  might  promote  agriculture  by  fetting  a  good 
example  before  the  farniers;  and  bis  rnode  of  culture  was  at-, 
tended  with  fo  much  fuccefs,  that  he  obtained  a  third  more 
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pf  crop  than  was  obtained  by  the  ufual  methoci. .  Tji  the 
couric  of  nine  years  his  produce  was  doubled  j  but  as  th^ 
Capital  he  laid  out  did  not  produce  him  five  per  cent.,  he  was 
thence  induced  to  form  a  plan  for  lowering  the  intcrcft  of 
capitals,  and  extending  leafes  to  the  period  of  27  years. 

The  committee  of  the  conftituent  aflembly  of  1791,  ap- 
pointed for  the  purpofe  of  fettling  the  taxes,  having  requeded 
Lavoifier  to  affift  them  by  his  knowledge  in  accomplilhing 
the  objeft  which  they  had  in  view,  his  ideas  were  of  great 
affiftance  to  them  in  the  formation  of  a  plan  by  which  the 
whole  fyftijn  of  income  and  expenditure  was  greatly  fin3j>li- 
ficd.  In  ^dcr  that  he  might  give  the  cominittce  the  necef- 
fary  information  on  this  fubje6l,  he  communicated  to  thcni 
Jm  extract  from  a  very  l^rge  work  on  the  different  produc- 
tions of  the  country,  and  their  confumption,  for  which  he 
had  been  long  employed  in  collefting  materials.  This  ex- 
tract was  printed  by  the  National  Affembly,  under  the  title 
of  RicheJJes  territoriales  cle  la  France,  and  is  undoubtedly  the 
beft  work  on  the  fubje6t. 

In  the  year  1791  he  was  appointed  a  commiffioner  of  the 
national  treafury  j  and,  without  abandoning  the  ftudy  of  the 
fciences,  he  introduced  into  this  department  fuch  order  and 
Regularity,  that  the  proportion  between  the  income  and  the 
expenditure  in  all  the  branches  of  government  could  be  feen 
at  one  view  every  evenjng. 

In  the  great  and  important  undertaking  of  eftablifliing  in 
France  a  new  fyftem  of  weights  and  meafures,  with  which 
the  academy  had  been  occupied  for  fome  ^ime,  none  of  the 
members  was  more  active  or  more  ufcful  than  Ilavoifier. 

In  order  that  he  might  diffufe  new  light  on  the  important 
but  not  fufficiently  illuftrated  dotlrine  of  the  expanfion  of 
metals  by  heat,  he  conftrufted  an  apparatus  by  which  metal 
rods  immerfed  in  water  and  expofed  to  different  degrees  of 
heat,  put  in  motion  a  telefcope,  which  fhowcd  on  a  diltant 
objeft  the  fmallefi;  degree  of  expanfion. 

In  the  year  1793,  it  being  neceffary  to  have  a  bafis  mea- 
fured  with  the  greateft  accuracy,  in  order  to  determine  the 
length  of  an  arc  of  the  meridian,  he  erefted  in  his  garden 
-rods  of  plating  and  copper,  which  he  employed  as  metallic 
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t'hsrmpmeters,  and  on  which  each  degree  of  variation  in  the 
temperature  could  be  accurately  obfcrved.  On  this  occafion 
^le  afcertained  the  proportions  of  their  expanfipn,and  thefe  rods 
were  afterwards  employed  in  meafuring  a  bafe  between  Lieu- 
faint  and  Melun  ;  from  which  were  afterwards  deduced  the 
length  of  the  meridian  between  Dunkirk  and  Barcelona,  the 
circumference  of  the  earth,  and  the  fia:idard  for  the  new 
French  meafures. 

It  might  have  been  expeded  that  a  philofopher  poflcfled  6f 
talents  fo  rare  and  uncommon,  would  have  infpircd  with 
refpe£t  for  his  character  the  moft  favage  and  worthlefs  of 
mankind.  But  at  that  period  the  helm  of  the  French  go- 
vernment was  in  the  hands  of  a  fet  of  monfters  to  whom  no- 
thing was  facred,  and  whofe  unbounded  ambition  facrificed 
every  thing  to  the  hope  of  flattering  the  deluded  populace. 
They  conceived  that  nothipg  could  contribute  more  to  the 
accompliflimcnt  of  this  view,  tlian  to  offer  up  as  viftims  at 
the  fhrine  of  popular  liccntioufnefs  all  the  farmers-general ; 
and  in  confequence  of  this  cruel  meafure,  twenty-eight  of 
them,  among  whom  was  Lavoifier,  were  put  to  death,  for 
crimes  real  or  pretended,  on  the  8th  of  May  1794,  by  tlic 
bloody  revolutionary  tribunal. 

In  the  year  177 1,  Lavoifier  married  Mary  Anne  Pierette 
Paulze,  the  daughter  of  one  of  the  farmers-general,  a  lady 
of  agreeable  manners,  and  pofleiTed  of  confiderable  talents. 
She  engraved  the  copper-plates  for  his  laft  work. 

Lavoifier  was  of  large  ftature ;  complacency  and  penetra- 
tion were  difplayed  in  his  countenance ;  his  behaviour  was 
mild,  civil,  and  polite  5  and  his  aftivity  knew  no  bounds. 
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%}  AN.  29.  A  paper  on  a  moft  remarkable  lufus  of  a  fheep, 
by  Anthony  Carlifle,  Efq.  was  read.  Alfo  an  anatomical 
paper  on  a  Rhinoceros,  by  Mr.  Leigh  Thomas. 

On 
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On  the  third  and  tenth  of  Ftbfuary  a  curious  paper  by 
I.  J.  Schroeter  on  the  accidental  changes  of  the  fixed  nc- 
tulas.  A  feries  of  continued  obfervations  have  convipced 
Kan,  that  the  irrefoluble  nebulje,  or  thofe  of  wiiich  the 
jiftinci:  itars  cannot  be  feen  by  the  higheft  po^vers  of  the 
tclefcopes  applied  to  them,  are  fubjcct  to  the  fame  increafe 
and  diminution  of  brightnefs  that  fome  of  the  fixed  ftars 
have  been  obferved  to  have :  he  fuppofes  that  nebulas  of  this 
defcription  are  not  at  the  amazitig  di fiance  conjc6turcd  by 
fome  aftronomers ;  but,  that  they  are  collections  of  the 
I-miinous  fluid  enveloping  fome  of  the  fixed  flars,  and  of  a 
limilar  nature  to  the  zodiacal  light  which  furrounds  our  fun. 
On  the  tenth,  a  mathematical  paper  by  Mr.  Woodhoufe ; 
but  from  the  nature  of  it,  being  compofcd  of  tables,  the  in- 
troduAion  only  could  be  read, 

On  the  fame  evening  alfo,  An  account  of  the  difcovery 
and  \vorking  of  a  lode*  of  filvcr  in  Ilurland  mine,  in  the 
©arifli  of  Gwinear,  6  miles  from  St.  Michael's  Mount  \r\ 
Cornwall.  This  is  a  mofl  valuable  paper,  and  from  the  rank 
of  its  author  (John  Hawkins,  Efq.)  we  may  hope  that  the 
(tate  of  the  mines  in  Cornwall,  and  the  geology  of  that 
highly  interclling  county,  will  be  laid  before  the  curious. 
This  lode  is  one  of  thofe  which,  in  the  language  of  the 
miners  of  that  county,  are  termed  crofs  lodes,  i.  e.  running 
north  and  fouth,  it  interfe6ls  a  lode  of  copper  running  eafl:  and 
tveft.  The  filver  is  very  rich  ;  but,  however  produftive  it 
may  turn  out,  it  cannot  be  worked  much  longer,  as  the  mine 
will  foon  be  nearly  200  fathom  deep,  and  there  are  no  me- 
chanical contrivances  made  ufe  of  there  that  can  raife  water 
from  a  greater  depth. 

On  the  19th  a  paper  was  read  on  arfcniats  of  copper,  by 
Count  de  Bournon. 

The  tuik  of  an  elephant  was  exhibited,  in  which  a  fpear 
had  been  lodged,  difcovered  only  by  fawing  the  tufk  by  a 
manufadurer  :  the  ivory  encircling  it  2  inches,  accompa- 
nied by  a  defcription  by  Charies  Combe,  Efq.f 

*  The  Cornilh  term  for  a  vein. 

f  A  few  year?  ago  a  comb-maker  in  Cannon-ftreet,  in  fawiiig  an  ele- 
phant's tooth,  met  with  a  h-ird  fabftance  which  he  fawed  out.  It  proved 
to  be  a  bullet  made  of  verv  pure  gold. — Eqi  r. 
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C.  Latrellle  has  defcribed  a  hew  genua  of  infe6ls.  This 
genus,  to  which  he  has  given  the  name  oi pelecinns,  from  a 
Greek  word,  the  appHcalion  of  which  is  Tittle  known,  be^* 
longs  to  the  order  of  the  hymenoptera  of  Linnasus,  or  that  oiT' 
the  pczatcs  of  Fabricias.  The  infect  which  forms  the  fub-' 
ject  of  this  genus  has  been  hitherto  placed  in  that  of  the 
ichneumons  of  Fabricius. 

PHILOMATIC    SOClETy. 

C.  Bofe  has  defcribed  a  new  fpecies  of  pulex  {pul&x  fafcui- 
tus).  This  genus  in  fyftematic  authojs  contains  only  two 
fpecies  :  one  known  in  every  countn",  which  attacks  almoft 
all  the  mammiferse^anddiftinguifliedby  the  name  Q/i'irritans\ 
the  other  (the  nigua)  found  in  warm  countries,  which  in- . 
finuates  itfelf  into  the  flcin,  and  on  that  account  is  called 
penetrans.  C.  Bofe  has  for  a  long  time  obferved  a  third  fjSe- 
cies  which  lives  on  moles  ;  but  he  neglected  to  defcribe  it, 
and  it  was  loft  in  his  collcSlion.  He  howe^'er  found  \t 
again  not  long  ago  on  a  dormouje  (myoxus  nitela  LiN.),  anei 
has  made  it  known. 

'Its  colour  and  form  are  the  fame  asthofe  of  the  common 
kind,  but  it  differs  from  them  by  a  row  of  very  black  fliort  and 
thick  briftles  at  the  upper  part  of  the  fecond  ring.  He  there- 
fore propofts  to  charafterife  it  by  adding  to  the  defcription  of 
t}\e  pulex  irritans  the  following  words  :  vertice  fafcid  nigri, 
becaufe'the  hairs  have  a  great  refemblaace  to  a  band,  and  for, 
this  reafon  he  calls  it  pulex  fafciat-us . 

CHEMICAL    NOTICES. 

M.  Lampadius  of  Freyberg  has  noticed,  that  if  crudcy 
or,  which  is  better,  purified  acidalous   tartrlte  of  potafh  be  ' 
heated  till  no  more  fumes  or  flame  appear,  and  water  be 
then  added  to  it,  ammonia  is  produced.     It  is  beft  obferved  ' 
while  the  mafe  is  ftill  warm.     The  fame  tartrite.may  Ixe.. 
employed  repeatedly,  and  will  ftill  yield  ammonia,  as  long  as- " 
any  carbonaceous  matter  remains,  by  merely  heating;^  it,  and 
tHen  wetting  it  witli  a  few  drr^s  of  wate'r.     Acidulwis  oxa- 
late* 
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late  of  potafli  treated  in  the  fame  manner  gives  a  fimilaf 
refult.  Charcoal  mechanically  joined  to  potafti  does  not 
produce  the  effe6l. 

C.  Haiiy  has  obferved  that  native  fulphur,  of  which  fome 
kinds  are  very  tranfparent,  poUcffes  the  property  of  double 
rcfra£lion. 

C.  Cadet  having  mixed  the  materials  to  be  employed  in 
producing  fulphuric  ether,  viz.  alcohol  and  fulphuric  acid, 
and  fet  them  by  in  a  cool  place  clofely  corked  up  in  a  bottle, 
at  the  end  of  30  hours  found  the  bottom  of  the  veflbl  covered 
with  well-formed  cryftals  of  oxalic  acid. 

C.  Badollicr,  apothecary  at  Chartres,  has  announced  a 
new  method  of  preparing  acetic  acid.  It  cbnfifts  in  diftill- 
ing,  in  a  retort  placed  in  a  fand  bath  with  a  receiver  adapted 
to  it,  a  mixture  of  equal  parts  of  fulphate  of  copper  and  ace- 
tate of  lead. 

To  examine  the  products,  C.  Badollier  made  ufe  of  a 
pneumatic  apparatus  :  during  the  operation  he  obtained  only 
a  fmall  quantity  of  elaftic  fluid,  which  he  found  to  have  arifen 
from  the  dilated  air  contained  in  the  vefTels,  This  air,  when 
fubjefted  to  the  proper  re-agents,  exhibited  no  traces  of  car- 
bonic acid.  As  he  prefumed  that  his  acetic  acid  might 
contain  fulphuric  acid,  he  tried  it  by  means  of  a  fokition  of 
muriate  of  barytes,  which  occafioncd  no  precipitate. 

It  is  to  be  remarked  that  the  diftillation  takes  place  very 
rapidly  and  with  a  very  moderate  lire ;  that  the  acid  obtained 
by  this  method  has  no  empyreumatic  odour  5  that  it  is  in- 
ferior neither  in  quantity  nor  quality  to  that  obtained  by  the 
acetite  of  copper;  and  that  there  is  no  portion"  of  the  acid 
decompofed,  which  .communicates  to  the  other  a  difagree- 
able  odour,  as  is  the  cafe  when  the  eld  procefs  is  ufed.  Be- 
lides  the  faving  in  time  and  fuel,  the  acid  prepared  by  this  hew 
method  can  be  fold  for  one  fourth  of  that  prepared  by  diflill- 
irig  acetite  of  copper. 

We  confefs  that  we  cannot  fte  much  difference  between 
this  and  the  old  procefs  ;  for  it  has  been  long  known  that 
fulphate  of  copper  and  acetate  of  lead  mutually  decompofe 
each  other,  and  form  fulphate  of  lead  and  acetate  of  copper.  If 
lieat  be  applied,  the  latter,  of  courfe,  will  part  with  its  acid. 

PHI- 
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PHILADELPHIA    MEDICAL    SOCIETY. 

T'he  Philadelphia  Medical  Society,  defirous  of  increafing 
the  (lock  of  ufeful  medical  knowledge,  have  determined  to 
offer  a  medal,  of  the  value  of  fixty  dollars,  for  the  heft  dif- 
fertation  in  anfwer  to  the  following  queftion  : — "  What  arc 
the  effeds  of  the  following  medicines  upon  the  human  body, 
efpecially  upon  the  pulfe  ;  viz.  hyofcyamus  niger  (blaok  hen- 
bane), datura  ftramonium  (thorn-apple),  conium  macula- 
turn  (hemlock),  camphor,  amber,  mufk,  digitalis  purpurea 
(fox-glove),  fcilla  maritima  (fea-fquill),  rhododendron  maxi- 
mum (an  indigenous  American  plant  called  mountain  laurel), 
and  the  principal  preparations  of  lead  ?'* 

Differtations  on  this  fubjed,  competing  for  the  prize,  and 
written  either  in  the  Englifli,  French,  or  Latin  languages, 
muft  be  forwarded  (poll  paid)  to  the  fecretary  of  the  Phila- 
delphia Medical  Society,  on  or  before  the  firfl  Saturday  in 
February  180:3.  To  each  of  the  differtations  a  motto  muft 
be  prefixed,  and  the  fame  motto  muft  be  put  upoti  the  back 
of  a  fcaled  letter  containing  the  name  of  the  author.  All 
the  differtations,  excepting  that  to  which  the  prize  fliall  be 
adjudged,  will  be  returned  to  any  place  that  may  be  direcled, 
with  the  letters  which  accompanied  them  unopened.  Thus 
the  names  of  unfuccefsful  candidates  will  be  known  only  to 
thofe  to  whom  they  may  themfelves  communicate  them. 

The  American  Medical  Repoiitory,  Vol.  IV.  contains  the 
following  remarks  : — If  the  fixed  vegetable  alkali  is  an  ele- 
mentary material,  it  might  be  expefted  to  (how  itfelf  after 
the  decompofition  of  plants  by  putrefa6lion  as  well  as  by  in- 
cineration. Yet  the  American  forefts,  \^here  immenfe  quan- 
tities of  timber  are  rotting  down,  afford  no  evidence  of  this. 
On  the  contrary,  the  trunks  of  the  largeft  trees,  as  they  un- 
dergo gradual  decay  upon  the  ground,  give  no  fign  of  pot-afli. 
Frequently  in  the  progrefs  of  decompofition,  the  annual  cir- 
cles are  fo  detached  from  each  other  as  to  be  eafily  peeled  off, 
and  the  cohefion  of  the  wood  fo  much  leffened,  that  the 
blade  of  a  knife  or  of  a  fword  can  be  thruft  in  toward  the 
medullary  part  of  their  whole  length.  Now  there  is  no  faline 
cfflorefcence  on  this  rotten  timber  in  dry  weather,  nor  is  there 
any  alkaline  tafte,  nor  any  pot-afti  to  be  obtained  by  mace- 
VoL.  IX.  M  rating 
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rating  it  in  water,  nor  are  vegetable  blues  or  purples  in  the 
leaft  rendered  green  by  dipping  in  fuch  water.  Indeed,  the 
manufafturers  of  the  article,  which  is  one  of  the  areat  fub- 
je6ls  of  ex-port  from  New  York,  know  that  in  clearing  the 
wildernefs,  the  trees,  in  order  to  afford  pot-afli,  mull  be 
burned  ;  if  they  arc  fuffered  to  rot,  no  alkali  can  be  procured. 
On  the  contrary  the  rotten  wood  contains  an  acid.  Did  pot- 
afh  pre-exifl  in  the  wood,  why  (hould  it  not  be  evolved  by 
"putrefac^lion  ?  Thefe  confiderations,  and  the  analogy  of  am- 
inoniac,  lead  to  a  perfuafion,  that  this  alkali  and  foda  are 
bompounds.  Whether,  as  fome  have  alferted,  carbon  and 
azote  are  the  ingredients,  or  whether  there  are  other  confti- 
tuent  parts,  are  points  not  as  yet  fettled. 

DISEASES    OF    THE    EYES. 

Dr.  Mitchill  of  Xcw-Tork  ftatcs  (Med.  Rep.  Vol.  I\' ) 
a  cafe  of  a  girl  whofc  conftitution  had  been  confiderably  in- 
jured by  fiphylis,  being  aftcclcd,  in  addition  to  that  difeafe, 
with  an  ugly  and  fcabby  eruption  over  her  face  and  neck, 
and  with  an  enlaro-cment  and  inflammation  of  the  lachrymal 

o 

fac  of  the  right  eye.  Determining  to  defer  the  particular 
treatment  of  the  Jijliila  lachrymalis  until  the  general  and 
more  urgent  difeafe  of  her  conftitution  fliould  have  abated, 
he  prefcribed,  befides  other  things,  a  weak  folution  of  car- 
bonate of  foda  in  water  as  a  lotion  for  her  face.  This  had 
the  ufuaJ  effect  of  difpofing  the  eruptions  to  dry  away  and 
difappear  In  a  few  days ;  but  what  he  did  not  at  all  expect, 
the  Jijiula  lachiymaUs  Jifappearcd  tooy  under  the  continuance 
of  the  alkaline  wafh,  and  returned  no  more. 

Dr.  Guihrie  of  Peterfburgh  mentions  (Duncans'  Annals 
of  Med.  for  1799)  the  remarkable  efficacy  of  the  effluvia  of 
fpirits  of  turpentine  in  the  cure  of  an  old  and  obftinate  cafe 
<^ ophthalmia^  which  had  refifted  all  the  common  remedies.  It 
was  difcovered  by  accident.  The  patient,  whofe  difeafe  had 
arifen  from  a  too  afliduous  employment  of  his  eyes  on  mi- 
nute obje«5ls,  in  the  purfult  of  his  bufinefs,  aggravated  like- 
wife  by  the  painful  afliftance  of  glafles,  firfl  obtained  relief  of 
the  inflammation  of  his  eves  by  the  effluvia  of  this  fubftance 
alone;  and  afterwards  of  the  remaining  afie6tion  of  the  eve- 
lid.! 
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lids  by  the  application  of  the  fpirit  itfelf.  The  paifi  and  in- 
flammation following  this  application  were  extremely  fevere, 
but  foon  tenuinated  in  his  complete  cure. 

ParUnfon's  Chemical  Pocket-booi,  or  Mevicranda  Cbemica, 
Second  Edition.  Symands,  Murray  and  Highley,  8cc. 
We  announced  the  publication  of  the  firft  edition  of  this 
valuable  Tittle  work  in  our  fix th  volume,  p.  364.  Wetlien 
obferved,  that  Mr.  Parkmfon's  work  could  not  fail  to  be  ufe- 
fui  in  no  mean  degree,  tlrough  we  feared  that  in  a  few  eafes 
he  had  admitted  fa6ts  of  uncertain  authority,  and  theories 
not  fufficienlly  fupported.  In  the  prefent  edition,  which  we 
arc  happy  to  find  fo  foon  called  for  by  the  public,  the  author 
has  feparated  as  much  as  poflible  the  varying  opinions  which 
he  wifhed  to  enumerate,  from  the  other  part  of  the  work,  and  ' 
has  introduced  fuch  new  chemical  facts  as  have  been  elta- 
bliflied  fmce  its  firfl:  publication. 

MINERALOGY. 

The  Chemical  Society  of  Philadelphia,  befidcs  a  variety 
of  other  minerals  from  different  parts  of  the  United  States, 
have  lately  received  a  fpecimen  of  the  golden  or  auriferous 
pyrites  from  Virginia,  from  ten  pennyweights  of  which  three 
grains  of  gold,  twentv-four  carats  fine,  have  been  extracted. 

A  quantity  of  manganefe  has  been  fent  to  the  Society 
from  the  county  of  Albemarle,  where  it  is  found  in  abun- 
dance. This  mineral  now  retails  in  Philadelphia  at  the  rate 
of  elevenpence  per  pound. 

A  variety  of  the  fulphate  of  barytes,  called  lapis  hepati- 
cus,  accurately  defcribcd  by  Cronftedt  as  the  lieberflein,  or 
liverflone,  of  the  Germans  and  Swedes,  has  alfo  been  for- 
warded to  the  Society  from  the  fame  place.  This  mineral 
almolt  always  accompanies  the  bell  metallic  ores,  and  is  con- 
fidcred  by  mincralogifts  as  a  happy  prefage  of  finding  them. 
According  to  the  celebrated  Becherj  it  is  a  certain  indication, 
aut  praifcntis  autfuturi  metalli. 

ANTiaUITIKS. 

The  French  in  Egypt  have  not  been  idle  in  their  refcarches 
into  the  immcnfe  treafures  of  antiquity  fo  long  concealed  in 
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this  celebrated  couiitry.  They  have  corrected  many  topo- 
graphical errors,  the  iiecefTary  confequeiice  of  mere  admea- 
furement,  by  aftronomical  obfervations  ;  and  laid  the  foun- 
dations for  a  correft  geographical  map  of  the  country.  A 
complete  knewledge  of  the  monuments  pf  antiquity  which 
now  remain  (moftly  in  Upper  Egypt)  has  been  obtained ; 
and  plans  of  the  fcite  of  many  celebrated  anticnt  cities  have 
been  taken.  Drawings  have  been  made  of  the  fpulp tares  on 
the  antient  monuments,  as  well  as  of  the  monuments  ttiem- 
felves.  In  the  fepulchral  excavations  of  Thebes  many  mum- 
mies in  h.igh  prel'ervation  have  been  found  ;  and,  which  is 
of  much  greater  importance,  along  with  them  f?veral  rolls  of 
papyrus,  which  enrich  the  poflcfiTors  with  fome  of  the  moft 
*  antient  manufcripts  in  the  world.  On  the  bafe  of  a  periftile 
at  Efue  a  fculpture  of  the  zodiac  has  been  difcovered,  in  which 
the  folftice  is  indicated  in  Virgo ;  and  another  in  the  gre^t 
temple  ot  Dendara,  which  reprefents  the  fun  in  Leo:  his 
approach  to  Cancer  has  alfo  been  obferved.  Thefe  Ihow  at 
the  fame  'tinie  the  antiquity  of  the  temples,  and  the  know- 
ledge which  the  Egyptians  poffefled  of  the  preceflion  of  the 
(ivquinaxes. 

Two  vafes  containing  about  two  thoufand  Roman  gold 
coins  have  lately  been  difcovered  near  Beauvais  in  France. 
They  cgnfift  chiefly  of  the  emperors  from  Galba  to  Geta  in- 
clufive,  many  of  them  of  beautiful  workmanfhip  and  in  high 
prefervation.  They  were  eagerly  feized  upon  by  the  perfons 
in  thp  neighbourhood,  and  it  is  beUeved  that  the  fear  of 
lofing  them  keeps  fome  of  the  moft  valuable  of  them  con-r 
cealed  j  efpecially  thofe  of  the  emprefles.  This  will,  how- 
ever, probably  for  a  long  time  be  a  fource  of  valuable  fpecl- 
mens  for  cabinets  3  for  fooncr  or  later  they  will  come  to 

light. 

THE  AMERICAN  ELK   DOMESTICATED- 

We  are  happy  to  find  that  a  fnccefsful  attempt  to  tame 
ihis  animal  has  been  made  by  Mr.  Chancellor  Livingilon, 
Prefident  of  the  New- York  Society  for  promoting  Agricul- 
ture, Arts  and  ISIanufadlures.  It  may  not  perhaps  be  toQ 
much  to  hope,  that  at  no  very  diftant  period  the  old  world 
may  thus  receive  from  the  new  a  ufeful  domcftic  animal  in 
§  returij 


American  Elk  domejllcated.  93 

return  for  the  horfe — a  creature  for  which  America  is  in- 
indebted  to  Europe. 

"  No  atten^rts/'  Hiys  Mr.  Livingfton  (Part  III.  of  the 
Tranfa6tlons  of  the  New- York  Society),  "  have  been  made 
to  render  thefe  noble  animals  ufeful.  Content  with  facri- 
iicing  them  to  our  hunger,  we  have  never  thought  of  draw- 
ing, from  their  aftivity  and  ftrength,  the  aids  which  they 
might  afford  us  by  their  labour.  The  elk  is  larger  than  the 
rein-deer,  and.  v.hen  taken  young,  as  domeftic  ts  the  ox,  as 

-I  find  from  having  three  that  run  with  my  cattle,  and  appear 
as  much  attached  to  tnem  as  to  their  own  fpecies.  I  have 
lately  att€u;pteu  to  break  two  of  them  to  the  harncfs,  and  am 

.  much  encouraged  by  my  firft  efiay.  They  have  been  but 
twice  bitted,  and  appear  to  me  to  be  quite  as  docile  as  colts 
would  be  at  their  age.  They  apply  their  whole  ftrength  to 
the  draught,  and  go  on  a  ft:eadypace.  Their  mouths  appear 
to  be  very  tender,  and  fome  care  is  neeefTary  to  prevent  their 
being  injured  by  the  bit.     Mine  are  about  two  years  old,  and 

.  are  not  lefs  than  thirteen  hands  high  :  their  thighs  are  as 
mufcular  as  thofe  of  the  horfe.  In  their  native  woods  the 
males  grow  to  about  lifteen  hands,  as  far  as  I  can  collect 
from  the  information  of  hunters.  It  is  probable,  however, 
that  in  a  ftate  of  domefiicity  they  would  grow  much  larger, 

.  as  all  graminivorous  animals  are  pinched  for  food  in  our  cli- 
mate during  the  winter.  Their  gaits  are  a  walk  and  a  trot : 
they  never  bound  like  the  ftag.  If  upon  trial  it  is  found  that 
the  elk  can  be  rendered  ulcful  in  the  harnefs,  it  Vvould  iu 
many  views  be  an  acquifition  :  as  its  trot  is  very  rapid,  it  is 
probable  that,  in  light  carriages,  they  would  out-travel  the 
horfe.  The  rein-deer  affords  abundance  of  rich  milk.  It  is 
not  to  be  doubted  that  the  animal,  which  is  only  a  larger 
fpecies  of  rein-deer,  might  be  brought  to  furnilh  our  dairies. 
It  appears  to  me  to  be  lefs  delicate  in  its  food  than  a  horfe. 
Mine  have  been  kept  fat  on  hay  alone,  though  they  were  very 
negligently  attended.  They  are  long  lived,  and  more  pro- 
^uSive  than  any  domeftic  beaft  of  burden,  generally  pro- 
ducing two  f.iwns  at  a  birth.  Bv  caftration  they  may  be 
prevented  from  getting  horns,  if,  as  I  fuppofe,  their  enor- 
ijious  fize  fl^.ould  be  confidcrd  as  inconvenient.  It  is  pro- 
bable. 
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bable,  tcx>,  that  the  fupjerabundant  nutriment  which  is  annu- 
ally expended  upon  the  horns,  would,  in  that  cafc,  add  to 
t«hc  hulk  of  the  body. 

THE    WILD    OODSE    DOMESTICATED. 

Attempts  have  freqaeittly  been  made  on  Long-Iftand  to 
render  the  wild  gxx)fe,  which  winters  in  the  bays  adjoining 
the  Atlantic  ocean,  a  tame  and  domcfticated  bird.  Indi- 
Tidirals  of  this  fpecies  haf^'e  accofdinglv  been  catched  alive  by 
the  gunners  after  having  been  wing-broken  by  a  ihot,  and 
can-ied  home  free  from  anv  other  injury.  Wlicn  thus  dif- 
zbled  from  flying,  they  become  gentle,  and  will  mate  wi  h 
common  gccfe.  They  even  breed  together ;  but  the  offspring 
Ts  a  mule,  incaj^ble  of  fcrthcr  propagation.  Mr.  Daniel 
Coles,  of  Oyfter-bay,  has  gorte  a  fiep  beyond  others  m  this 
bufirvefs.  lie  has  a  wild-jroofe  and  gander  in  a  dmaefticated 
ftate,  whom  he  keeps  from  flviiTg  away  by  taking  off  the  ex- 
treme bones  of  the  wings  at  the  joint.  The  goofe  has  laid 
eggs  and  hatched  a  brood  of  goflings.  For  fear  of  lolingthe 
young  ones,  their  wings  have  been  treated  in  the  fame  man- 
Der;  and  the  whole  family  nt^w  compofcs  (September,  1800) 
a  beaittifiit  flock  of  wild  gede  in  a  domefticated  ftate.  They 
are  as  gentle  as  common  geele,  and  live  upon  the  food  ob- 
tained about  a  houfe  and  on  a  farm  quite  as  well.  Mr.  Coles 
even  found  that  the  goftings,  on  the  day  of  being  hatched, 
ate  Indian  meal  as  readily  as  chickens.  They  are  more  a6live 
and  handibme  than  the  tame-goofe,  and  their  long  necks  ara 
arched  more  like  thofe  of  fwans.  If  this  experiment  fhould 
be  continired  for  feveral  generations,  it  is  highly^  probable  the 
temper  and  habits  of  the  breed  may  be  changed,  fo  that  the 
'  defcendants  of  thcfe  wild-geefe  may  lole  their  inclination  to 
fiy  from  country  to  country,  and  attach  themfelves,  like  tur- 
keys, ducks,  and  other  birds  whofe  progenitors  were  once 
wild,  to  the  focicty  and  proteftion  of  man.  Should  Mr.  C. 
meet  with  no  difalters,  it  is  not  improbable  that  the  wild- 
goofe  will  be  eventually  added  to  our  ftock  of  poultry. 

NEGRO    TURNING    WHITE. 

The  change  of  colour  which  Harry  Mofs  has  within  a  few 
years  undcrgqiie,  from  black  to  white,  has  been  publifhed  fo" 
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aften  that  few  cuTlmts  perfixns  are  ignorant  of  It.  In  the 
town  of  North-iiempftfad,  fomething  of  the  fame  k'uidl  i« 
now  to  be  feen.  A  young  negro,  named  Maurice,  aged  %^ 
years,  began,  about  fevea  years  ago,  to  lofe  his  native  colour. 
A  white  fpot  appeared  on  the  right  fide  of  hi^  beUy,  which  is 
now  about  as  large  as  the  palms  of  two  hands.  Another 
white  fpot  has  appeared  on  his  breaft,  and  feveral  Ciore  oa 
his  arms  and  other  parts ;  and  the  fable  cloud  is  plainly  dis- 
appearing on  his  (lioulder.  The  (k!n  of  thcfe  fair  fpots  is  not 
furpalTed  by  the  European  complexion.  His  general  ijeallli 
is  and  has  been  good ;  and  lie  has  futTcred  no  fcalding  ulcer- 
ation, fcabbinefs,  or  other  local  difeafc.  The  change  is  not 
the  dead  white  ^f  the  jilb'mas,  but  is  a  good  wiiolefome  car- 
nation hue.  Such  an  alteration  of  colour  as  this,  militates 
powerfully  againft  the  opinion  adopted  by  fome  tnodern  phi- 
lofophers,  that  the  negroes  are  a  differenty/)£V7Vf  of  the  humaa 
race  from  the  whites,  and  tends  ftrongly  to  corroborate  the 
probability  of  the  derivation  of  all  the  varieties  of  mankind 
from  a  fingle  pair.  Fa6ts  of  this  kind  are  of  great  value  to 
the  zoologift.  How  additionally  lingular  would  it  be,  if  In- 
ftances  of  the  fpontancous  difappearance  of  this  fable  mark 
of  diftiuclion  between  Haves  and  their  maflers  were  to  be- 
come frequent !  They  would  then  be  no  !efs  important  tp 
the  moralift  and  political  economiil; 

LOCUSTS. 

The  following  obfervations  on  locufts,  made,  in  the  year 
1715,  by  the  Rev.  Andrew  Sandt.'i  *,  then  reelor  of  4ih« 
Swedifli  church  in  Philadelphia,  are  left  on  the  records  of 
the  faid  church,  in  the  Swediih  language : — "  In  the  month 
of  Mav  a  peculiar  kind  of  grafshoppers  or  flies,  called  bv  tU« 
Englifb  hcujis^  iffued  from  tlie  earth.  They  came  up  \t\^ty 
where,  even  on  the  hard  roads.  They  were  enabled  to  pierce 
the  earth  by  means  of  a  fliell  that  covered  the  whole  body, 
even  the  mouth  and  feet.  Having  iH'ueil  from  the  earth,  tbey 
crept  out  of  their  fnelis,  flew  about,  placed  themfelves  every 
where  on  the  trees,  and  made  a  pecuUar  noife*    As  they 

•  This  is  the  man  whom  Linnaeus  quotes  (  \  Amoenitat.  Academ.)  in  hi> 
hyp^ithcfis  of  ftver,  as  aitrming  the  co-ex;lUnce  ol  inurrni.ting  feijeri  and 
A)  j^iuaccoui  pils  inPenpfyiviaia- 
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were  in  great  numbers  over  the  whole  country,  thetr  noWe 
was  fo  loud  that  the  people  could  hardly  hear  the  bells  in  the 
woods.  They  ripped  the  bark  of  the  trees,  and  put  worms 
therein.  Many  expedted  that  the  trees  would  be  dried  by 
this  J  but  we  found,  next  year,  that  it  did  not  happen.  Swine 
and  fowls  fed  on  thefc  infei^s.  The  Indians  did  alfo  eat 
them,  efpecially  on  the  firft  arrival,  after  a  previous  flight 
mailing  :  from  this  it  is  probable  thai  they  are  of  the  fame 
kind  with  thofe  eaten  by  John  the  Baptiit.  They  were  of 
Ihort  continuance,  dying  in  June." 

Jtcmarhs.  The  worms  mentioned  were,  no  doubt,  thofe 
white  worm-like  eggs  which  the  prefent  locufts  depofit  in 
the  bark.  All  the  other  circumftanccs  correfpond  with  thofe 
that  now  take  place. 

That  the  locufts  were  not  deftru6live,  appears  by  the  ac- 
count given  by  the  fame  author,  on  the  extraordinary  fer- 
tility of  that  year,  in  wheat,  rye,  Indian  corn,  oats  and 
apples. 

That  year  was  alfo  remarkably  healthy  among  the  Swedes, 
as  appears  from  the  fmall  number  of  deaths  on  the  funetal 
records,  which  included  a  diftricl  at  leaft  fifteen  miles  north, 
weft,  and  iouth  from  Philadelphia. 

BREAD    FRUIT. 

A  furjicon  latclv  arrived  at  Rotterdam  from  Surinam 
flates,  that  in  that  colony  they  have  now  large  thriving 
plantations  of  the  bread-fruit  tree,  which  are  exceedingly 
produftive ;  that  the  bread  made  from  it  is  as  good  as  that 
from  wheat;  and  that  for  this  purpofe  the  fruit  ia  fliced, 
dried  in  the  fun,  and  then  pounded,  and  this  flour  with 
water  made  into  pa  lie,  which  rifcs  as  well  as  w-heat  flour. 
Hopes  are  entertained  that  this  valuable  tree  may  be  intro- 
duced into  Europe. 

DEATH. 

On  the  21  ft  of  January  laft,  fuddenly,  Profeflx)r  Abildo-aard, 
Secretary  of  the  Royal  Academy  of  Sciences  at  Copenhacren. 
He  was  the  founder  of  the  Veterinar\-  School  in  Denmark  : 
his  pupil,  Profeflfor  Viborg,  will  no  doubt  fucceed  him  in  the 
veterinary  department. 
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XI.   Life  o/' Abraham   Gothelf  Kastner,  Profejfor 
of  Matbemaiks'  at  Got  ting  en. 

J\.  G.  KASTNER,  profeflbr  of  mathematics  at  Gottin- 
gen,  was  bom  at  Lelpfic  on  the  27 ih  of  September  1719. 
His  father,  Abraham  Kiiftr.er,  maintained  hiinfclf  and  family 
by  giving  lefturps  on  diflerent  fubjctls  relating  to  jurilpru- 
dence;  anc}  his  mother's  brother.  Dr.  G.  R.  Pommer.  by 
lecturing  on  the  practical  parts  of  the  fame  fcience.  Both  of 
them,  however,  had  more  tafte  for  literary  purfuits  tlwn  for 
that  from  which  they  derived  their  fupport.  The  latter  un- 
derftood  the  French,  Englifli,  Italian,  and  Spanifli,  and  by. 
thefe  means  yovmg  Kiiftner  had  an  opportunity  of  learning 
thefe  languaees.  Pommer  poflefled  alfo  a  conliderable  col- 
lection of  books  in  thefe  languages,  and,  as  Kaftncr  had 
early  acquired  a  tafte  for  reading,  he  made  ufe  of  it,  as 
well  as  of  his  father's  library,  as  far  as  his  talents  would 
admit.  As  it  is  impolFibJe  to  read  much,  even  in  hjftorical 
events,  whether  real  or  feigned,  without  mceling  with  allu- 
fions  to  the  mathematical  fciences  ;  Robinfon  Crufoe  having 
fallen  into  our  vounn;  mathematician's  hands,  he  learned 
with  great  avidity  the  nautical  terms  which  occur  in  that, 
popular  romance,  and  of  which  an  explanation  is  given  in. 
the  German  tranflation. 

In  the  year  1731,  he  attended  the  philofophical  le«5tures  of 
the  celebrated  Winkler,  and  next  year  ftudied  mathematics 
under  G.  F.  Richter.  At  this  period  he  purchaied  at  auc- 
tions as  many  books  as  he  could,  and  he  received  rranv  as 
prefents  from  his  uncle.  In  regard  to  liis  knowledge  of  i:;e- 
neral  mathematics,  he  derived  greai  benc^t  from  the  works 
of  Wolfe  J  and  he  acquired  a  good  notion  of  atiroijomy  from 
Erafmi  Vranc'ifci  Eroffuetcs  Lvfihaus  dcr  Oher-und  Nkdtr- 
//!'//,  printed  at  Kiirnberg  in  i6'j6;  a  work  which  Kiiftner 
confidered  as  a  compilatiofi  formed  with  great  care  and  judg- 
ment. 
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In  the  year  1735  he  ftudietl  under  Haufen,  and  he  ufed 
to  thank  this  preceptor  for  having  recommended  to  him  the 
Greek  method  of.  geometry,*  whifch  is  fo  certain,  and  whicH 
Kaftner  afterwards  purfucd  with  fo  much  credit  to  himfelf. 

At  this  period  there  was  very  little  encouragement  ,at 
Leipfic  for  practical  allrouomy.  Haufen  fometimes  fliowed 
the  moon  to*  his  pupijs  through  a  telefcopc,  and  young 
Kafiner  once  obfervcd  in',  his  company  an  eclipfe  of  that 
planet;  but  they  ha3  no  time-piece,  and  their  only  telefcope 
was  borrowed  from  Walzen,  a  native  of  Wirteiiiberg,  who. 
Vefided  at  Leipfic  as  a  private  tutor^  and  who  was  afterwards 
geographer  roy^l  at  Drefden,  where  he  died.  Another  time 
Haufen  carried  Kaftner  along  with  him  to  the  tower  of 
Saint  Nicholas's  church  to  obferve  a  tranfit  of  Mercury  over 
the  fun,  and  for  determining  the  time  they  had  a  plummet 
fufpcnded  by  a  thread;  but,  the  weather  being  cloudy,  they 
could  make  no  obfcrvation.  In  the  year  1742  a  comet  ap- 
peared, and  Haufen  determined'  its.  orbit  jn  the  fimpleft 
jiianner,  by  the  interfedion  of  two  arches  tl;irough  two  pair 
of  ftars.  A  proje6tion  of  this  comet's  orbit  may  ^e  feen  m 
Gottfched's  preface  to  Heyue's  Verfuch  cirver  Bdrachiunguher 
dieCoTneteu;  Berlin,  J  742.  Young  Kaftner  being  defirous  of 
obferving,  along  with  fome  friends,  this  comet  tfiroug^i^ 
elefcope,  applied  to  his  tutor,  who  gave  him  aii  old  wooden 
tube,  and  a  convex  glafs  to  be  ufed'  as  an  eye-»lfifs,  by  hol.d- 
jng  it  to  the  end  of  the  tube  with  the  lianJ.  What  pbfervi-; 
tions  the  comparjy  could  make  with  this  inftrumtfit  it  would 
be  difficult  to  f^y  in  profe  ;  but  Kaftner  himfelf  has  given  au 
acqount  of  them  in  an  ode  pub,|i(lied  in  ii\t  firft  part  of  hi^ 
Mifcellanies. 

From  what  has  been  faid  it  may  rpadily  l)e  conceived  what 
progrefs  Kaftner  was  able  to  make  in  pra6lical  aftr.onomy, 
J^dng  left  entirely  to  his  own  afliduitv,  he  procured  Doppel- 
mayr's  chart  of  thp  ftars  and  Bayer's  Uranonietria;  and  often 
repaired  tq  the  market-place  of  Leipfic,  and  other  convenient, 
Nations,  to  obferve  the  heavenly  bodies.  In  the  year  174::^ 
he  formed  an  acquaintance  with  L  C.  Baumann,  who  bv 
Jiis  own  induftry  had  ftudied  mathematics  in  the  writings  of 
"Vyplfe,  a\id  who  v.'iftiecl  to  fee  himfelf  what  he  had  learned 
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from  thefe  and  other  books ;  but  he  had  no  money  to  pur- 
bhafe  inftruments  and  tclefcopes.  He  therefore  did  what  had 
te^en  fmce  pradifed  by  Herfchel :  he  conflruded  fome  him- 
felf",  according  to  the  diredlions  given  by  Hertel  and  Leut- 
mann.  Baumann's  filler,  whom  Kaftner  afterwards  mar- 
ried, recommended  herfelf  to  his  notice  by  her  attachment 
to  thefe  purfuits. 

Having  obtained  from  Baumann  a  telcfcope  the  obje6l- 
glafs  of  which  had  a  focus  of  fix  feet,  and  which  magnified 
23  times,  he  employed  it  for  obferving  the  comet  ot  1744, 
much  better  than  the  one  he  had  borrowed  in  1742.  He 
had  no  time-keeperj  but  he  purchafed  at  a  fale  a  brafs  qua- 
drant of:  half  a  Rhiuland  foot  radius,  with  fixed  fights,  and 
divided  into  quarters  of  a  degree. 

In  the  courfe  of  time  he  caufed  more  and  largei-  telefcopes 
to  bp  .conftru6ted,  which  he  employed  as  far  as  could  be  pof- 
fibly  done  where  he  had  no  means  to  determine  accurately 
the  tifne.  With  a  26  feet  telefcope  of  this  kind,  he  faw  in 
the  fun,  as  he  aflures  lis  himfclf,  white  luminous  fpots,  flich 
as  Mr.  Schroter  of  Lilienthal  obferved  afterwards  with  the 
befi  telefcopcs.  With  the  fame  telefcope  Baumann  obferved 
a  dark  red  ring  rOun,d  Mercury  during  his  tranfit  over  the 
fun  on  the  6th  of  May  1^53.  On  the  9th  of  Oftober  1751, 
Kaftner  obferved  an  occultation  of  Jupiter;  and  on  the  nth 
of  FebrUarV)  next  year,  one  of  Venus  by  the  moon  :  of  both 
thefe  phienomena,  and  the  circuniftances  attending  them,  he 
publiflied  ari  account  in  the  eighih  volume  of  the  Hamburgh 
Magazine.  It  may  there  be  feen  that  at  this  period  he  em- 
ployed himfelf  in  obferving  the  heavens  as  much  as  his  fitua- 
lion  would  admit. 

In  the  vear  1737  he  had  begun  to  learn  algebi'a  with 
Heinfius.  Next  year,  Heinfius,  having  finiflied  his  courfcj 
made  a  tOur  to  Peteriburgh,  and  on  his  return  in  1745 
Kaftner  requefted  leave  to  be  prefent  at  the  obfervatory  while 
he  made  his  obfervalions ;  but  he  could  not  get  his  wifhes 
gratified.  In  this  point  Heinfius  was  exceedingly  referved, 
and  it  was  only  with  great  difficulty  that  baron  Kregel  could 
obtain  a  fimilar  favour.  In  other  refpefts  Kiilti;er  kept  up 
a  very  fsicndly  intcrcoi;rfe  with  Heinfius, 
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In  the  year  1755,  when  the  celebrated  Lieberkuhn,  id 
■whom  optics  and  phyfiology  are  fo  much  indebted,  was  calleci 
in  as  a  ph\  fician  to  vifit  an  old  duchefs  who  refided  at  Leipfic, 
lie  paid  a  vifit  to  Kaftner,  and  prefented  him  with  two  objeft- 
glalfes,  oife  of  27  fea  6  inches  focus,  and  the  other  of  li  feef, 
which  Kaftner  kept  by  him  as  long  as  he  lived. 

After  the  year  1746,  Kaftncr  enjoyed  a  falary  of  100  rix- 
dollars  as  extraordinary  profcflTor :  what  was  further  neceflary 
for  maintaining  himfelf  and  family,  he  procured  by  his  lec- 
tures and  by  labouring  for  the  bookfellers.  By  tranilating 
the  Swedifli  l>artra6lions,  contribirtin^^'  towards  the  Ham- 
burgh  Magazine,  publiflilng  an  editicm  of  Smith's  Optics, 
and  tranflating  Luiolf's  Knowledge  of  the  Tcrreftrial  Globe, 
he  had  a  further  opportunity  of  improvrng  himfelf  in  aftro- 
noniica!  knowledge;  but  he  was  not  able  to  employ  fo  much 
time  in  the  purfuit  of  this  feience  as  he  wrllied ;  and  he  wanted 
inftruments,  as  well  as  a  prosper  place,  for  making  aftronomical 
obfervaiions. 

Kaftnerhad  hopes  of  obtaining  the  firft  phiIof6"phical  chair 
that  fhould  become  vacant  at  teipfic ;  but,  as  he  cocrTd  not 
wait  till  Heinfitis  or  Winkler  fliould  make  room  for  him,  he 
left  thai  city,  and  in  tlie  year  1756,  after  Segner's  departure 
from  Gottingen,  was  invited  thither  to  be  profeflbr  of  ma- 
thematics and  natural  philofophy. 

At  that  period  Gottingen  afforded  many  excellent  oppor- 
tunities far  impro\'ement  iii  the  mathematical,  aftronomical, 
and  phyfical  fciences.  Tobias  INIayer  had  been  invited  thi- 
ther after  Penther's  death  :  and  Lowitz,  Wehner,  Miiller, 
Meifter,  Eberhard,  and  Hollmann,  taught  every  branch  of 
tlie  mathematical  and  phyfical  fciences.  Mayer,  in  particu- 
lar, Ihowed  great  friendftiip  to  Kiiftner;  but  he  gave  him  no 
opportunity  of  participating  in  his  labours  at  the  obfervatory. 

In  hi?  occupations  Kiiftner  was  aflifted  by  Baumann,  who 
had  followed  him  to  Gottingen  as  optician  to  i\v^  univerfity, 
and  who  was  of  great  fervice  to  the  obfervatory  by  conftru6i- 
ing  for  it  inftruments  and  achromatic  telefcopes;  but  the' 
uufettled  ftate  of  affairs  during  the  feven  years  war,  by  which 
Gottingen  was  much  afle6led,  was  not  favourable  to  aftro- 
naniical  obfervations, 
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A  geographer  and  aftronomer  being  wanted  to  accompany 
the  travellers  fent  at  the  e^ijjenfe  of  the  Danifli  government 
to  the  Eaft,  in  confequcnce  of  a  propofition  made  by  Mi- 
chaelis,  Mayer  recommended  one  of  his  fcholars ;  but  as  he 
refufed  the  offer,  Kiiftner  recommended  Niebuhr,  one  of  his. 
pupils,  v/howas  deftiucd  to  be  an  engineer.  Niebuhr  agreed 
to  the  propofal,  but  was  under  the  necefilty  of  obtaining  in- 
flruolion  in  two  branches  of  knowledge  which  he  did  not 
before  confider  as  necelTary  to  his  views :  he  was  obliged  to 
learn  Arabic  with  Micliaelis,  and  to  make  agronomical  ob- 
fervations  under  ISIayer.  How  well  he  employed  his  knovi'- 
ledge  in  thefe  refpe<9:3  may  be  feen  by  the  account  of  his  tra- 
vels; and  it  may  with  juitice  bo  faid,  that  the  fticcefsful  refult 
of  the  expedition  was  ia  a  great  meafure  owing  to  Kaftncr. 

Kaftner  having  received  a  refcripjt  from  Hanover,  in  which 
it  was  ftatcd  that,  the  obfcrvatory  not  being  employed  for 
the  benefit  of  the  uuiverfity,  as  was  wifned,  if  he  would  agrc« 
to  take  a  (hare  in  it  he  {hould  be  allowed  the  free  ufe  of  it 
along  with  Mayer;  he  returned  foranfwer,  that  "as Mayer'* 
great  fervice  to  aftronomy  was  well  known,  he  could  not  fee 
how  the  obfervatory  could  be  employed  to.  better  advantage 
than  under  his  direftion.".  When  Kiiftner  had  fent  off  this 
anfwer,  he  tranfmitted  a  copy  of  it,  along  with  the  refcript, 
to  Mayer,  who  was  highly  fatisiied  with  his  conduft  on  tho 
occafion.  Mayer  at  the  fame  time  faid,  that  if  any  other 
perfon  had  been  fuffered  to  participate  with  him  in  the  care 
of  the  obfervatory,  he  fhould  have  refigncd  his  office  altoge- 
ther; adding,  that  "  it  would  be  an  unfortunate  thing  for  a 
man  to  become  old  in  Gottingen/'  Mayer,  indeed,  did  not. 
live  to  become  old,  for  he  died  three  days  after  he  had  com- 
pleted his  39th  year.  Kaftncr  was  then  fecretary  of  the 
Royal  Society  of  Gottingen,  and  on  the  I3^th  of  March  1763 
he  read  before  that  body  an  eulogy  on  Mayer,  which  he  after- 
wards publiflicd. 

After  Mayer's  death,  the  care  of  making  obfervations  was 
committed  to  Lowilz,  who  at  the  fame  time  received  an  in*- 
creafe  of  his  falary;  and  Kiiftner  was  appointed  to  aflift  him. 
Lowitz,  however,  would  not  accept  of  Kiiftner  in  that  capa-. 
city,  and  the  latter  did  not  choofe  to  importune  him,  ..In 
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^ear  17^3  Lowhz  made  knowil  his  refolution  of  leaving 
Gottingcn,  a'nd  refighed  the  obfervatory  to  KaRner^  witli 
ever)'  thing  it  contained.  Though  Kaftner  had  before  no- 
thing ib  do  vvith  the  obferv2(tory,  hfe  gladly  affumed  this  new 
oCcup^atToVi  J  but  it  was  an  exprcfs  condition  on  entering  upon 
it,  that  he  fliould  require  no  increafe  of  his  falary ;  a  facrifice 
tvhich  he  readily  made,  efpfecially  as  he  had  before  found  no 
difficulty,  when  in  a  lefs  favourable  fituation  at  Leipfic,  to. 
incur  confiderable  cxpenfe  in  order  to  gratify  his  tafte  for 
aftronomy.  The  confidence  repofed  iri  him  on  this  accafion 
he  employed  to  the  b<;ncfit  of  aftronomy  and  the  honour  of 
Gottingen,  by  caufing  the  manufcripts  left  by  Mayer,  and 
his  drawings  of  the  moon,  to  be  purchafed  for  the  ufe  of  the 
univerfity.  Thefe  he  preferved  at  the  univerfity  till  thev 
wet'e  delivered  into  the  hands  of  Lichtenberg  for  publication  ; 
and  thofe  riot  publiftied  were  after  his  dealh  depofited  in  the 
public  library. 

Kaftner  had  neither  occafioh,  time,  nor  inclination,  to 
acquii-e  the  Hime  dexterity  as  Mayer :  he  obtained  the  ufe 
of  the  obfervatory  when  he  was  five  years  older  than  Mayer 
at  the  time  of  his  death,  and  only  as  an  addition  to  his  other 
numerous  occupations.  He  did  not  therefore  pretend  to 
great  readinefs  in  the  management  of  the  inftruments,  which 
requires  long  and  uninterrupted  experience;  but  it  may  be 
iiitw  by  his  works  that  he  underftood  every  thing  in  regard 
to  making  obtervations,  and  that  his  former  pra6lice  was  of 
great  ufe  to  him. 

'J'he  firft  who,  under  Kiiftner's  direction,  took  advantage 
of  the  permiffion  given  to  ufe  the  obfervatory,  were  Kugel, 
Lichtenberg,  and  Ljungberg.  The  laft  was  much  inclined 
to  devote  himfelf  entirely  to  aftronomy :  by  Kaftner's  re- 
commendation he  was  appointed  profelTor  of  the  mathema- 
tics at  Kiel,  and  is  now  a  counfellor  of  ftate  to  his  Danifli 
majcfty  at  Copenhagen. 

On  the  19th  of  June  i/(59,  when  the  tranfit  of  Venus  over 
the  fun  took  place,  Kiifther,  in  company  with  Lichtenberg 
and  Ljungberg,  obfervcd  as. much  of  that  phaenomenon  as 
could  be  feen  at  Gottingen ;  that  is,  the  ingrefs  of  the  planet 
into  th€  fetfinc"  ^\\x\. 
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In  the  year  177 1,  Lichtenberg,  in  confequence  of  a  pro- 
pofal  made  by  Kaftner,  was  appointed  to  make  obfervations 
for  determining  the  geographical  fituation  of  different  places 
in  the  eleAorate  of  Hanover.  He,  however,  wanted  a  qua- 
drant ;  and  as  Kampe,  who  had  undertaken  to  conftrucl  one, 
proceeded  (lowly  in  his  labour,  Kaftner  applied  to  Deraain- 
bray,  director  of  the  king's  private  obfervatory  at  Richmond, 
who  fent  him,  at  the  king's  defire,  a  quadrant  by  Siflbn, 
which  Lichtenberg  employed,  and  which  he  aftenvards  gave 
to  the  obfervatory. 

The  obfervatory  had  rjow  obtained  an  excellent  inftrumen^ 
for  corrcfponding  altitudes  of  the  fun ;  but  as  obfervations, 
on  account  of  the  nature  of  the  building,  could  be  taken 
in  the  morning  only  on  the  fouth-eaft  fide,  and  in  the  after- 
noon on  t|;ie  fouth-weft,  it  was  neceflarv  to  remove  the  qua- 
drant each  time,  and  afterward?  tq  adjuft  it.  This  labour 
was  undertaken  by  H.  Opperman;  I,  T.  Mayer,  fon  of  the 
aitronomer,  a  counfellor  of  ftate  to  his  Britifli  raajefty,  an4 
now  profeflbr  at  Gottingen  in  the  room  of  Lichtenberg;  and 
Miiller,  captain  of  the  Elbe  frigate  at  Stade^:  but,  on  a  rc- 
prefentation  made  bv  Kaftner,  a  building  was  conftrufted  in 
the  year  1782,  under  the  dire6lion  of  Oppenjuan,  oi^  the 
fouth  fide  of  the  obfervatory,  where  Slflbn's  quadrant  is  nov^ 
creeled,  and  when  u fed  it  needs  only  to  be  turned.  A  like 
building  has  been  conftruclcd  on  the  north  fide,  for  corrc- 
fponding altitudes  of  the  northern  ftars. 

Kaftner  procured  from  Baumann  feverai  achromatic  telc- 
fcopos  and  a  heliometer;  and  the  obfervatory,  by  the  munifi- 
cence of  their  prefent  majefties,  the  late  duke  of  York,  and 
the  care  of  the  Hanoverian  government,  was  enriched  with 
various  telefcopes,  among  which  was  one  of  Herfchel's  re- 
fleclors,  and  a  clock  by  Shelton  with  a  compenfation  pen- 
dulum. A  paper  of  Kaftner's  refpecling  the  variations  in 
the  going  of  this  clock  during  tiie  winter  of  1778,  maybe 
found  in  Langfdorft^'s  Mechanical  and  Hydrodynamical  JRe- 
fearches,  publiflicd  ix\  1788. 

In  the  year  1789,  Charles  Felix  Seyflcr  was  appointed 
profeflbr  of  aftronomy  at  Gottingen;  and  as  the  practical 
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part  of  this  fcicncewascommitted  to  his  care,  he  was  placed 
tinder  Kaftner  for  infiruftion.  Since  that  period  all  the  ob- 
fervations  at  the  obfetvatory  have  been  made  by  Seyffer. 

Notwithftanding  Kilftncr's  fervice  to  ailronomy  and  geor 
graphy,  the  fervice  he  rendered  to  the  ijiathematical  fciences 
in  general  was  much  greater;  and  his  name  will  be  men- 
Ironed  by  poftcrity  among  the  moft  eminent  profeflbrs.  He 
exerted  himftlf  with  the  mod  celebrated  geometers  of  Ger- 
many, Segner  and  Karfteii,  to  rcfiorc  to  geometry  its  antient 
rights,  and  to  introduce  more  precifion  and  accuracy  of  de- 
monftratiou  into  the  whole  of  mathematical  ^nalyfis.  The 
doftrine  of  binomials;  that  of  the  higher  equations;  the 
taws  of  the  equilibrium  of  two  forces  on  the  lever,  and  their 
compofition,  arc  fome  of  the  moft  important  points  in  the 
doctrine  of  mathematical  analylis  and  mathematics,  which 
Xaftner  illuftrated  and  explained  in  fuch  a  manner  as  to  excel 
all  his  prcdecefibrs.  Germany  is  in  particular  indebted  to 
him  for  bis  claflGcal  works  on  evcrv  part  of  the  pure  and  prac- 
tical mathematics.  They  unite  that  folidity  peculiar  to  the 
old  Grecian  geometry'  with  great  brevity  and  clearnefs,  and 
a  fund  of  erudition,  by  which  Kiiflner  has  greatly  contributed 
to  promote  the  ftudy  and  knowledge  of  the  mathematics, 
Kaftncr's  talents,  however,  were  not  confined. to  mathematics : 
his  poetical  and  humorous  works,  as  well  as  his  epigrams, 
are  a  proof  of  the  extent  of  his  genius;  efpecially  as  thefe 
talents  feldom  fall  to  the  lot  of  a  mathematician.  How 
Kaftner  acquired  a  tafte  for  thefe  purfuits,  we  arp  told  by 
jhimfelf  in  one  of  his  letters.  In  the  early  part  of  his  life  he 
refided  atLeipfic,  among  friends  who  were  neither  mathema- 
ticians nor  acquainted  with  the  fciences  :  he  then,  as  he  tells 
us  himfelf,  contrafted  ''the  bad  habit  of  laughing  at  others;" 
))ut  he  ufed  always  to  fay.  Mane  'uen'iam  ddmus  fctimufque 
rjjaffim.  Kiiftner  died  at  Gottingen  pn  the  20th  of  June 
J  800,  at  the  age  of  eighty-one. 

Beftdes  works  on  the  pure  and  praftical  mathematics,  we 

are  indebted  to  Kaftner  for  a   hiftory  of  the  mathematics 

from  the  revival  of  literature  to  the  end  of  the  i8th  centur}'. 

Vol.  I.    Arithmetic,   Algebra,  the  Elements'  of  Geometry, 

#  Trigonometry, 


H'ljhrj^  of  Ajhoncmy  for  the  Year  1800.  10^ 

Trigonometry,  ^nd  Praftical  Geometry,  lo  the  end  of  the 
16th  century  J  Gott'tngen  1795.  Vol.  II.  Perfpe(3^ive  Geome- 
trical Analyfis,  aiid  the  higher  Geometry,  Mechanics,  OpticSj 
and  Ailronomy ;  firft  period  towards  the  end  of  the  16th  cen- 
tury. AppendLx  to  the  firft  volume,  ibid.  1797,  large  o6tavoi 
-^  ,  t     I    .  '  ^ 
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^^,  [Concluded  from  Page  t^-l 

V>.  CAUOCHE  finiflied  in  the  month  of  May  a  tdlefcope 
of  2%  feet,  cohftrufted  without  a  friiall  mirror,  in  the  fame 
tiianner  as  thofe  of  Lemaire  and  Herfchel ;  arid  he  is  now 
employed  in  making  for  another  a  fpeculum  of  platina  7  '- 
inches  in  diameter. 

C.  Tremel  has  begun  a  new  ftand  for  the  tfeletcope  of 
h.1  feet,  much  firnlier  iand  more  crtivehient  than  thofe  before 
ehipioyied. 

A  terrace  has  been  begun  towards  the  fouth  on  a  level 
with  the  lower  hall  of  the  obfervatory,  for  placing  the  tele- 
fcope  upon  when  carried  out :  nothing  is  wanting  to  com- 
plete it  but  the  laft  courfe  of  the  miaterials. 

Brother  Noel,  a  Benedictine,  finiflied,  in  17^2,  a  telefcope 
the  fpeculum  of  which  had  i  focus  of  24  feel  4  inches,  and 
which  was  li)-  inches  in  diametet*.  He  pretended  that 
this  telefcope  magnified  4^0  times )  biit  Sir  Geot-ge  Shuck- 
burgh  eftimated  its  magnifying  power  only  at  300.  Not?l 
Valued  this  hiftrument  at  80,660  frarics,  but  LoUis  XV.  had 
expended  upon  it  more  than  506,006. 

The  fmall  fpeculum  Was  convex,  in  Imitation  of  Cafle- 
grain's,  and  had  five  feet  real  focus ;  which  riiade  the  length 
oi'  the  telefcope  lefs.  The  eye-glafles  of  8  and  24  inches 
focus  codld  magnify  528  times ;  but  it  was  hot  fufficiently 
good  to  bear  that  degree  of  pdwer. 

He  mlftrafted  aftronbmers,  and  would  not  fuffer  me  to  view 
Jupiter  through  his  telefcope  :  "  If  you  find  it  a  good  one,'' 
faid  he,  "  you  will  add  nothing  to  my  credit,  for  I  am  aU 

'"  C'jnneijfunci  da  Temps ^  1775,  p.  339. 
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lowed  all  that  I  require ;  and  if  you  find  it  a  bad  one,  yoti 
may  do  me  a  great  deal  of  hurt." 

Brother  Noel  was  a  tallow-chandler  of  Amiens,  who  had 
become  bankrupt;  but,  having  an  opportunity  of  making 
himfelf  known  to  the  duke  dc  Chauhies,  at  his  feat  in  Pi- 
cardy,  he  impofed  on  him  by  his  loquacity,  and  tlie  duke 
introduced  him  at  court  to.  exhibif  a  microfcope  which  in 
all  probability  he  had  never  made.  He  got  a  lodging  at  the 
Abbaye  J  he  aflbciated  himfelf  with  Navarre,  who  was  a  good 
optician ;  and  he  propofed  to  the  king  to  undertake  a  telefcppe, 
only  1%  feet  in  length,  which  (lioukl  have  a  magnifying  power 
double  to  the  great  telefcopc  of  Hcrfchel,  He  was  afterwards 
allowed  to  refide  in  tlie  hotel  de  Pally,  near  the  caftle  of 
La  Muelte,  where  he  laboured  till  his  death,  which  took 
place  in  1781. 

Rochon,  wIk)  fucceedcd  him?  feht  for  Caroche,  who  had 
already  given  proofs  of  his  ability,  and  who,  having  re- 
poliflied  the  mirror,  rendered  this  telefcope  as  good  as  that 
of  Herfchel :  this  Mechain  and  myfelf  proved  in  1788. 

The  obfervatory  will  now  be  as  well  furniflicd  with  inftru- 
ments  as  any  in  Europe. 

C.  Janvier,  a  celebrated  watch-matccr,  has  prcfented  to 
th^  Inftityte  a. beautiful  clock,  in  which  he  has  reprefented, 
by  new  and  ingenious  means,  things  difficult  to  be  exprefled 
in  machinery,  luch  as  tlie  nodes  of  the  moon,  the  preceffion 
of  the  equinoxes,  and  the  two  parts  of  the  equation  of  time. 
He  prefented  alfo,  not  long  ago,  another  new  machine,  which 
contains  new  inventions  for  eclipfes,  the  tides,  the  fatellites, 
the  annual  parallaxes,  the  true  motion  of  the  heavenly  bodies; 
and  where  thefe  complex  movements  do  no  injury  to  the 
moving  force  of  the  regulating  wheels. 

The  kintr  of  England  has  gi\  en  3000  guineas  to  Mr.  Schrce- 
ter,  of  Lilientbal,  for  his  inftruments,  which  in  future  will  be 
confidered  as  the  property  of  the  university  of  Gottingen. 

The  duke  of  Gotha  has  procured  for  his  excellent  obferva* 
tory  a  three- feet  circle  made  by  Troughtorr,  who  in  that  line 
vies  with  Ramfden  :  this  circle  coll  10,000  francs.  He  has 
befpoke  a  large  fetlor  for  making  obfer\'ations  in  the  zenith, 
and  a  telefcope  of  16  feet  from  Mr.  ScJiroeter.  He  has  car- 
**  Fied 
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ried  his  zeal  anU  jnunificence  fo  £ar  as  to  caufc.tQ  l»  cpn-i- 
ftruftcd,  for  Mr.  Wurnij  a  tekfcope  of  7  feet,  that  he  may  be 
6nabled  to  jrtatifv  his  taftc  and  to  exercifc  his  talents  for  aftro- 
Domy..  The  duke  of  Gotha  has  obtained  alfo  from  Paris  a% 
csquatc^ial  inftrument  by  RamlUen,  the  circles  of  uhich  are  aiv 
inch  in  diameter,  and  which  is  accurate  to  30'''.  It  is  that; 
which  I  caufed  to  be  made  for  Bergerct,  and  which  was 
afterwards  purchafed  by  Patu  de  Mello,  who  had  a  fingular 
though  barren  tafte  for  poflelFmg  fine  inftrumcnts  and  good 
books.  Befides  others,  he  had  the  obfervations  of  Hevelius,  oi 
which  only  ninety  copies  were  left,  the  reft  of  the  edition  having 
been  burnt  by  the  villainy  of  an  infamous  wretch  in  J679. 
This  volume  has  been  purchafed  by  C.  Labbey,  profcfTor  of 
mathematics  in  the  central  fchool  of  the  Pantheon,  with  all 
the  other  works  of  llevelius,  w  hich  he  is  worthy  to  poflefs. 

Patu  de  Mello  had  two  equatorials,  excellent  achromatic 
telefcopes,  and  beautiful  clocks ;  but  he  would  never  fufFer 
any  one  to  ufe  them,  nor  even  to  fee  them.  In  this  refpeft 
he  was  very  different  from  the  prefidcnt  Du  Saron,  who  took 
n  pleafure  in  lending  his  mod  valuable  inftrumenls;  and 
from  Bergeret,  who  lent  us  his  large  mural  quadrant  for  the 
Military  School,  where  it  liili  remains. 

Troughton  has  already  made  fifty  circles  in  imitation  of 
ours,  with  fome  changes  and  ufeful  improvements.  He  did 
not  think  that  his  being  an  Engliflniian  ought  to  prevent 
him  from  taking  advantage  of  an  invention  which  principally 
belongs  to  France. 

The  king  of  Pruffia  has  granted  30,000  francs  to  the  ob- 
fcrv^tory  of  Berlin,  where  M.  Bode  was  in  want  of  many 
important  articles.  A  meridian  telefcope  of  3!^^  feet,  by  Dol- 
lond,  has  been  procured ;  and  a  new  hall  has  been  prepared 
above  that  where  I  ere£lai  the  mural  in  173 1.  A  defcrip- 
lion  and  figure  of  thi*  obfervatory  niay  be  fcen  in  Bode's 
Epheuierides  for  1804. 

Adjutant-commandant  Abaacourt  is  employiy'd,  by  order 
t>f  the  commander  in  chief,  in  conftruAing  a  map  of  Bavaria 
on  the  f^ime  fcale  as  the  large  map  of  France  \  and  he  has 
fentius  the  foijndatioQS  of  his  labour.    This^hiapwill  conneft 

O  2  with 
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with  that  of  Svvabia,  conftru6led  on  the  fame  fcale  bjr 
Meflrs.  Bohnenberger  and  Amman. 

M.  Delecocj  is  conftru6ling  one  of  Weftphalia:  that  of 
the  Netherlands,  on  the  fame  fcale,  has  been  finifhed  :  thus 
the  example  of  the  French  has  become  fruitful,  and  even 
the  Englifh  are  preparing  to  follow  it. 

The  Academy  of  Stockhoim  has  fent  M.  Svanberg  to 
Tornea  to  examine  the  ftations  where  the  French  academi- 
cians carried  on  their  operations  in  1735,  for  meafuring  a 
degree  of  the  meridian.  As  this  degree  feems  to  be  too 
large,  fome  errors  are  fuppofed  to  have  taken  place ;  and  a 
defign  is  in  agitation  for  re-meafuring  it.  As  fenfible  irre- 
gularities have  been  found  in  the  degrees  of  the  meridian 
between  Dunkirk  and  Barcelona,  it  would  not  be  furprifing 
that  there  (hould  be  fome  at  the  66th  degree  of  latitude. 

The  king  of  Denmark  has  eftablifhed  a  board  of  longitude, 
of  which  profeflbr  Bugge  is  direftor,  with  two  aflillants, 
This  eftabliftiment  was  chiefly  owing  to  M.  Lowenhorn. 
Ephcmerides  for  1803  are  going  to  be  calculated,  which 
will  contain  the  diftance  of  the  moon  from  the  planets. 
M.  Wurbierg  gives  leftures  there  on  aftronomy;  and  pupils 
are  now  inftru^iing,  in  order  to  be  fent  to  Icplaiid  to  form  a 
map  of  that  country. 

M.  Von  Zach,  who  every  year,  in  autumn,  makes  a  geo^ 
graphical  and  aftronomical  tour  through  Germany,  has  de- 
termined the  pofition  of  Brunfwick  to  be  52=  15'  43''  and 
32' 37"  eaft  of  Paris. 

At  Zeil,  in  the  duchy  of  Lunebourg,  M.  Von  Ende,  coun- 
fcllor  of  the  fupreme  court  of  appeal  at  Hanover^  who  pof- 
fefles  a  well  furniflied  obfervatory,  has  determined  its  pofi- 
tion to  be  520  37'  47"  and  3c/  5". 

M.  Olbers,  at  Bremen>  has  determined  that  city  to  be 
33°  4'  37''  ^^^  ^5'  '4^"*  ^^^  *^  more  and  more  confirmed 
in  opinion  that  the  place  of  the  moon  may  be  determined 
wi-thin  5  or  6"  by  a  fextant  of  9  inches  as  well  as  with  the 
beft  inftruments.  Bremen,  which  is  a  large  free  hanfe-town^ 
has  enabled  M.  Olbers,  in  confequence  of  his  zeal,  to  form 
an  aiVociation  of  opulent  people  and  merchants,  who  have 

eftabliflied 
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e(lablifhed  a  mufaeum,  a  cabinet  of  philofophical  inftruments, 
and  an  obfervatory,  with  profeflbrs.  Dr.  Olbers  has  been 
appointed  profeflbr  of  aftronomy. 

At  Lilienthal,  M.  Von  Zach  was  aftoniihcd  at  the  im- 
menfe  number  of  inftruments  in  the  pofTeflion  of  M.  Schroe- 
ter.  One  of  his  telefcopes  is  27  feet  in  length ;  but  he  has 
another  of  13  feet,  which  is  perhaps  the  beft  in  the  world  ; 
it  produces  efFefts  that  have  aftoniflied  one  of  our  ablcft  ob- 
fervers.  M.  Schroeter's  gardener,  who  is  a  man  of  great 
ingenuity,  cafts  fpecula,  and  poliflies  them  with  wonderful 
dexterity.  His  telefcopes  of  7  feet  will  bear  to  be  compared, 
with  thofe  of  Herfchel.  He  has  eftabliflied  a  very  extraor- 
dinary manufaftory,  where  aftronomers  may  be  fupplied  with 
a  fpcculum  of  4  feet  focus,  and  a  fmall  plain  fpcculum,  at  the 
price  of  1 20  francs;  and  a  fpeculum  of  15  feet  focus  for 
700  francs.  This  is  not  the  tenth  part  of  what  was 
ufually  demanded  for  fuch  articles  at  London  and  at  Paris. 
M.  Schroeter  has  made  obfervations  of  Mercury,  the  rota- 
tion of  which  he  believes  to  be  24h.5^  On  this  fubjeft 
he  intends  publiliiing  hermographic  fragments.  In  regard 
to  aftronomy,  he  has  a  privileged  fight;  he  can  diftinguifh 
iVfercury  in  the  open  day  by  the  naked  eve ;  he  has  fcveral 
times  feen  in  his  telefcope  fmall  ftars  (liooting  along  like  a 
delicate  Iheak  of  very  fiiint  light,  which  lafted  2  or  3  ';  this 
proves  that  the  hydrogen  and  oxygen  of  the  atmolphere  ex- 
tend to  the  diftance  of  fevcral  leagues :  meteors  or  globes  of 
fire,  which  excite  aftonilhment  when  at  the  diftance  of  a  few 
hundred  fathoms,  become  (liOoting  ftars  when  at  the  diftance 
of  a  league,  aifd  telefcopic  ftars  at  three  or  four  leagues. 

Prince  Adolphus,  the  tenth  child  of  his  Britannic  majcftv, 
aged  27,  who  is  very  ftudious  and  well  informed,  contributes 
towards  the  peculiar  protetSlion  granted  by  his  father  to  aftro- 
nomy in  the  ele«Storate  of  Hanover ;  he  paid  a  vifit  at  the 
fame  time  as  M.  Von  Zach  to  the  obfervatory  of  Lilienthal. 
M.  Harding  has  been  appointed  afliftant  to  M.  Schroeter, 
with  a  falary  from  the  king. 

M.  Von  Zach  every  where  found  zeal  for  aftronomv,  and 
he  every  where  contributed  to  incrcafe  it :  details  on  this 
})^bje6l  may  be  fcen  in  the  excellent  journal  which  he  pub- 
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lifties  e\'ery  month.  In  tliis  journal  portraits  of  thofc  abht 
aftronomers  Delambne,  Mechain,  Burg,  and  Duc-Lachapelle, 
have  been  given,  together  with  an  aecount  of  their  labours*^ 
Thorfe  of  Mechain  afe  very  confiderable. 

M»  Bogdauich  undertook  alfo  a  fimilar  tour,  and  on  his 
return  brought  back  a  great  many  determinations. 

Our  knowledge  of  the  geography  of  diflant  countries  has 
been  confiderably  enlarged  by  the  voyages  of  Vancouver  and 
Marchaud  round  the  world  :  that  of  the  latter  has  been  pub-. 
Fifhed  by  Fleuricu  in  four  volumes  quarto.  Tothefe  we  may. 
add  Symes's  embafly  to  Ava,  Park's  travels  in  Africa  j  thofc 
of  Brown,,  who  was  as  far  as  Darfoor  in  the  interior  of  Ne- 
gritia;  thofe  of  Horneman,  to  whom  general  Bonaparte  pro- 
cured the  means  of  penetrating  thither,  and  who  has  already 
fient  home  iiis  journal ;  and  thofe  of  Damberger,  who  fpenl 
fcverai  years  in  Africa,  which  have  been  publiihed  at  Leipfic 
with  a  curious  map  of  Africa  by  M.  GoMbach :  they  are 
ROW  tranflating  into  French.  When  I  publiihed  my  Menioir 
on  Africa  in  1791,  nothing  was  known  of  that  inimenfe 
coantr\-.  By  colle<Sling  a  few  facts  I  endeavoured  to  excite 
emulation  and  curiofity;  and  my  wiflies  are  already  in  a 
great  meafure  accompliflied. 

Vaillant  propofcs  to  return  to  Africa,  where  he  has  already 
^iftinguiflied  hirafelf;  and  a  company  of  merchants  at  Mar- 
fcilles  have  announced  an  eftablifliment  on  tlie  eaftern  coaft 
of  that  country. 

Seventeen  charts  of  the  coftfts  of  South  America  and  of 
tl'.cgulph  of  Mexico  have  been  publiflied  at  the  Repofitory  of 
theSpanifti  Marine  eftabliihed  in  1791.  Nautical  tables  have 
been  publiflied  by  Mendoza,  and  memoirs  refpeciing  i^aviga- 
timt  by  Lopez  Royo  and  Galiano.  Jofeph  de  Spinofa,  cap- 
tain in  the  royal  navy  and  director  of  the  repofitory,  has  done 
every  thing  to  render  himfelf  ufeful ;  and  there  is  reafon  to 
hope  for  great  things  from  his  intelligence  and  zeal. 

We  have  received  alfo  an  account  of  the  voyage  undertaken 
to  the  ftraits  of  INJagellan  in  1785  and  1786  by  Don  An- 
tonio de  Cordoba,  Don  Dionifio  Alcala  Galiano,.  and  Don 
Alexander  Belmontc,  with  a  grca^t  many  charts  and  obferva- 
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M.  Roflel  is  employed  in  England  in  arranging  the  journal 
•f  his  voyage  with  d'Entrecafleaux,  which  he  purpofes  to 
publifli,  iVI.  Lagrandiere,  another  officer  belonging  to  the 
fame  expedition,  has  alfo  a  journal ;  and  it  is  probable  that 
the  Britifli  government,  to  whom  it  was  communicated,  made 
ufe  of  it  for  the  chart  of  New  Holland  lately  publiflied. 

C.  Meignien,  now  at  Madrid,  has  had  the  courage  to 
tranflate  into  French  four  Spanifh  works  relating  to  naviga- 
tion, and  has  fent  the  manufcripts  to  the  Repofitory  of  tlie 
Marine  at  Paris. 

I  (hall  fay  nothing  of  the  great  number  of  new  charts  and 
maps  which  have  appeared  in  England  and  Germany  J  they 
have  been  announced  in  the  General  Journal  of  Foreign  Li- 
terature, edited  by  M.  Loos,  and  publifhed  by  Treuttel  and 
Wurtz  at  Paris.  This  journal  is  an  immenfe  repofitory  (^ 
books,  which  without  its  aid  would  be  unknown  to  us. 

The  General  Journal  of  French  Literature,  publifhed  by 
the  fame  bookfellcrs,  is  alfo  of  importance  on  account  of  the 
great  care  they  take  to  omit  nothing.  The  firft  year  contain* 
1680  articles. 

We  ought  to  mention  alfo  the  Literary  Notices,  or  fjHrit 
of  the  foreign  journals,  printed  for  Koenig  at  Paris  and  at 
Strafburs:,  which  contain  intereftinjz;  information  in  regard 
to  aftronomy. 

We  have  received  from  Humboldt  obfervations  made  in 
South  America,  to  which  he  has  been  condudled  by  the  love 
cf  fcience.  His  knowledge  in  aftronomy,  natural  philofophy 
and  natural  hiftory,  his  zeal  and  his  fortune,  all  equally  con- 
tribute to  render  his  travels  interefting. 

The  Memoirs  refpetling  the  Marine,  by  A.  Thevenard, 
vice-admiral,  publifhed  in  the  month  of  November  by  Lau- 
rens, in  four  volumes  oclavo,  contain  various  articles  on 
geography,  and  one  in  particular  on  Cape  Circumcifion, 
which  gave  occafion  to  a  difcuflion  between  me  and  the  illuf- 
irious  author,  which  was  publiflied  in  the  Connotffance  des 
Temps  for  1798. 

I.  B.  Le  Chevalier  has  publifhed  a  defcrlption  of  the  Pro- 
pontis,  the  Poutus  Euxinus_,  the  Bofphorus,  and  the  channel 
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of  Conftantinople,  where  he  made  obferVations  when  with 
the  French  ambaflador  Choireul-Gouffier. 

The  Engliih  have  announced  that  a  veffel,  called  the  Lady 
Nelfon,  is  about  to  fet  out  on  a  voyage  round  the  world  for 
the  improvement  of  fclence. 

Nouet  has  fent  us  a  table  of  the  pofitions  of  35  cities  in 
l^gypt,  as  far  as  Sycna,  which  he  finds  to  be  in  24''  8  ,  though 
k  was  long  believed  to  lie  under  the  tropic. 
'  We  learn  from  a  memoir  tranfmitted  by  C^  Coraboeuf, 
engineer  in  Egypt,  that  the  Egyptians,  on  two  zodiacs  found 
at  Henne  in  25'',  and  at  Dindara  in  26**  north  latitude,  had 
indicated  the  folftice,  firft  placed  in  the  conftellation  of  Virgo, 
then  in  Leo,  and  approaching  Cancer. 

C.  Grobert,  chief  of  the  brigade  of  artillery,  has  publiflicd 
a  defcription  of  the  pyramids  of  Ghlze  and  of  the  city  of 
Cairo:  it  contains  an  aftronomical  note  by  Burckhardt,  who^ 
having  feen  a  drawing,  made  by  Denon,  of  the  zodiac  of 
Dindara,  finds  that  the  folftice  had  advanced  60*^  further  than 
the  place  where  it  now  is;  which  fuppofes  an  antiquity  of 
4000  years.  By  ftudying  the  furrounding  figures,  this  pofi- 
tion  may  be  obtained  with  more  accuracy. 

C.  Fournier  has  prefented  to  the  Liftitute  of  Egypt  a  me- 
moir containing  further  details. 

The  zodiac  of  Henne  or  Efma  is  much  older;  the  folftice 
there  is  in  the  conftellation  of  Virgo,  which  fuppofes  an  an- 
tiquity of  7000  years.  But  the  pofition  of  the  lolftice  is  there 
indicated  in  a  more  vague  manner,  and  it  is  not  impoifible 
that  there  may  be  an  uncertainty  of  fome  hundred  years. 
This,  however,  ftill  appears  to  give  fome  degree  of  probability 
to  the  hypothefis  of  Diipuis,  mentioned  in  the  fourth  volume 
of  my  Aftronomy,  who  afcribes  our  zodiac  to  the  climate  of 
:Egypt  when  the  furamer  folftice  was  in  the  conftellation  of 
.Capricorn  14  or  15,000  years  before  our  aera;  and  who  finds 
that  the  Indian  zodiac,  which  Bailly  caufed  to  be  engraved, 
goes  back  alfo  7000  years. 

The  zodiac  of  Henne  was  found  by  general  Deflaix,  Fou- 
rier, and  Coftas,  after  the  departure  of  Denon.  But  Cora- 
bceuf  favs  in  his  letter  that  the  zodiac  indicates  the  folftice 
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in  Virgo.  What  he  calls  a  fign  we  call  a  conftellation. 
General  Menou  announces  a  new  journey,  150  leagues  fur- 
ther. We  are  aflured  that  there  are  other  Egyptian  antiqui- 
ties ;  and  the  men  of  letters  who  go  thither  will  perhaps  dif- 
cover  a  zodiac  of  greater  antiquity  than  that  of  Henne. 

C.  Corabdeuf,  when  he  fays  that  the  large  pyramid  of 
Memphis  declines  20  minutes  to  the  north-well,  adds,  that 
Picard  found  18'  deviation  in  the  meridian  of  Tycho.  As  an 
aftronomer  I  ought  to  add,  that  Picard  was  millaken  by 
uking  one  tower  of  Elfineur  for  another,  as  M.  Auguftirt 
has  (hown  in  the  twelfth  volume  of  the  old  Memoirs  of  the 
Academy  of  Sciences  at  Copenhagen. 

The  voyage  undertaken  by  the  corvettes  le  Geographc  and 
le  Naturalijie,  captains  Baudin  and  Hamelin,  fhows  the  at- 
tention of  government  to  the  fciences.  The  plan  was  in  agi- 
tation for  feveral  years.  Captain  Baudin,  having  brought 
from  America,  four  years  ago>  a  large  collection  of  plants 
and  infects,  when  he  made  a  voyage  in  la  Belle  Angeliqne 
with  Le  Dm,  the  Parifian  naturalifts  were  exceedingly  de- 
(yous  that  he  iliould  undertake  another,  on  a  larger  fcale, 
round  the  world,  or,  at  leaft,  to  countries  little  known,  which 
might  be  more  important  and  more  produtlive. 

In  the  month  of  February  he  came  to  Paris  to  folicit  in 
favour  of  this  enterprife :  the  aftronomers  united  with  the  na- 
turalids  to  point  out  the  advantages  of  it,  and  they  even  pre- 
tended to  the  moft  important  part  of  the  expedition.  Geo- 
graphy has  fo  riiany  departments  which  demand  our  atten- 
tion, that  we  could  not  help  feizing  this  opportunity  of  fup- 
plying  fome  deficiencies  in  it;  and  the  French  people,  who 
are  determined  to  have  a  navy,  wifti  to  obtain  certain  data 
in  every  fea,  and  to  be  able  to  affift  navigators  in  every  coun- 
try. This  is  a  great  awd  an  immenfe  labour;  a  few  plants 
«.nd  infects  more  is  the  lead  important  part  of  the  voyage. 
Some  perfons  were  of  opinion  that  it  ought  to  be  deferred 
till  the  conclufion  of  a  peace;  but  the  6rft  conful,  who  fees 
no  difficulties  when  grand  objetls  are  in  view,  was  defirous 
they  (liould  fet  out  as  foon  as  poffible.  At  ten  in  the  morn- 
ing, Odober  the  19th,  our  navigators  left  Havre-de- Grace, 
directing  their  courfi^^northwards,  and  at  ten  in  the  evening 
Vol.  IX.  P  had 


1^^-  Hijiory  bf  Ajtnmmy  for  the  Year  1^06, 

hid  proceeded  frorti  30  to  35  leagues,  nolwitliftanding  Ike 
di'lay  of  an  hour,  occafioned  by  a  vi fit  from  the  EngUfli. 
There  is  every  reafoii  to  think  that  they  got  clear  of  the 
channel  in  two  days.  M.  Belfin,  tvho  accottifranied  them  till 
two  in  the  morning,  was  highly  plcafed  with  their  unanimity, 
tlieir  eagernefs,  ind  joy.  Captain  Hamelin  is  loved  a!nd 
efteemed  by  ever}*  body ;  in  a  word,  the  whole  of  the  people 
on  board  le  Naturalijie  feemed  to  form  only  one  family. 

The  Board  of  Lorigilade,  in  coticett  with  the  commif- 
fioners  of  the  Inftitute,  chofe  for  tliis  expedition  two  aftro- 
ftomers,  Frederic  de  BifTy,  born  at  London  May  10,  3768, 
\vh6  had  laboured  in  ifiyobfervatory  at  the  military  fchool 
from  1795  to  1798;  and  P.  Francis  Bernicr,  born  afRocbelle 
November  10,  1779,  who,  after  being  inftru6ted  at  Mon- 
tauban  under  l)uc-I.aehapelk,  laboured  for  eight  month* 
with  great  fuccefs  in  my  obi'ervatory  at  the  College  de  France, 
ind  who  has  exercifed  himfelf  in  nautical  allronomy  with 
great  affiduity.  He  will  foon  be  accuftomed  to  obferve  on 
board  fliip :  his  zeal  and  intelligence  give  me  the  greateft 
hopes  relpci^ing  him;  and  I  have  already  feen  with  pleafure 
an  eulogy  on  him  in  the  Journal  de  Paris. 

This  vounor  aftronomer  has  not  forgot  the  care  I  took  of 
hlni :  I  learn  fo  by  reading  in  one  of  the  journals,  that, 
during  an  entertainment  given  by  the  officers  to  the  men  of 
fcience,  when  the  Republic  and  the  Navv  had  been  drunk, 
Bcrnler  faid,  with  a  tender  elTufion  of  gratitude,  "  To  thofc 
who  have  guided  us  in  the  career  of  fcience.'*  This  toaft, 
worthy  of  his  fenfibilily,  was  received  with  fatisfadtion  by 
all  the  guefts. 

■  I  had  propofed  another  adrotiomer,  C.  Louis  Ciccolini, 
born  at  Maccrata  on  the  22d  of  November  1767,  a  knight 
of  Malta,  who  had  laboured  with  mc  two  years,  and  feveral 
of  vvhofe  Calculations  I  publiflied  in  the  ConnoiJI'iitice  des 
Temps  ;  but' he  was  ndt  a  Frenchman,  and  this  reafon  feemed 
decifive,  particularly  at  a  time  whtn.the  Freneh  were  defirous 
of  (Rowing  their  zeal.  I  in  vain  attempted  to  dcftroy  this 
prejudice.  •  tn  a  wbrd,T  have  fecn  with  pleafure  that  all  the 
three  were •exceedinQ;Iy  d^firous  to  undertake  the  voyage,  not- 
vvithflanding  the  dano-ers  of  every  kind  with  which  it  nnift 
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fee  attended.  General  Bougainville  had  the  courage  to  fend 
on  board  one  of  his  fons,  ttyacinth^  born  on  the  26th  of 
December  1781,  who  is  beginning,  in  an  honourable  man- 
ner, to  tread  in  the  fteps  of  his  illuftrious  fa  her.  We  ex- 
pected that  Maingon  and  Quenot,  well  known  as  aftrono- 
mers,  would  have  had  a  (hare  in  the  expedition ;  but  the 
former  was  prevented  by  indifpofition,  and  the  latter  would 
not  depart  without  him. 

The  naturalifts  fay,  that  the  flax  of  New  Zealand  will  be 
fufficient  to  indemnify  the  Hate  for  the  expenfe  of  this  expe- 
dition ;  and  the  aftronomers  will  find  themfelves  fufficiently 
rewarded  by  fome  pofitions  to  the  fouth  of  New  Holland  and 
on  the  coafts  of  Africa.  But  a  voyage  of  two  or  three  years 
cannot  fail  to  furnifh  fcience  with  a  number  of  new  fa6ts. 

A  moll  fingular  meteorological  phasnomenon  is  the  hurri- 
cane of  the  9th  of  November,  which  ravaged  the  whole  coun* 
try  from  Brittany  to  Holland,  and  from  Burgundy  to  Eng- 
land ;  it  deftroyed  a  great  number  of  veflels  in  the  Channel, 
but  our  navigators  had  got  out  of  it  long  before  that  time. 

The  lofs  I  fuftained  iji  C.  Bernier  has  been  repaired  by 
Miehael  Chabrol,  born  at  Riom  on  the  i8th  of  November 
■  1777.  In  the  month  of  May  he  came  to  Paris  to  reinforce 
Hftroijornvj  which  had  need  of  his  afliftance.  He  has  al^ 
ready  calculated  a  great  many  cclipfes,  pofitions  of  ftars,  and 
the  longitudes,  latitudes,  and  angles  of  pofitioii,  of  600  of  the 
principal  ftars,  which  form  the  fundamental  catalogue  in- 
fcrted  in  the  Connoijfance  dcs  Temps,  and  which  Le  Frangois- 
Lalande  has  further  improved  by  obferving  the  right  afcenfion 
^nd  declination  of  thofe  which  before  were  not  fully  known. 

Confidering  the  fcarcity  of  afi:ronomers,  we  ought  to  ap- 
plaud Lancelin,  profeflbr  at  Brcfi,  who  propagates  nautical 
aftronomy  with  wonderful  zeal :  he  has  formed  pupils,  whp 
will  be  of  the  utmoft  utility  to  us  when  our  marine  fhall 
Jiave  acquired  that  activity  which  the  French  government 
intends,  and  is  preparing,  to  give  it. 

C.  Henri  has  left  Peterfburgh  to  return  to  France.  The 
decree  in  favour  of  the  French  emigrants  exiled  from  their 
country  w  ill  procure  us  the  return  of  this  able  aftronomer. 

Slop,  a  celebrated  aftronomer  of  Pifa,  has  been  arrefted  in 
P  a  confe(juence 
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confequence  of  the  trouble?  in  Tufcany ;  but  the  French  have 
entered  that  country,  and  there  is  reafon  to  believe  that  thia 
aftronomer  will  be  reftored  to  his  obfervatory. 

On  the  14th  of  July  the  fire-works  at  Dijon,  on  account 
of  the  fertival,  having  been  placed  on  the  top  of  the  obferva- 
tory, occafioned  a  conflagration,  which  damaged  the  inftru- 
ments,  and  particularly  the  fpeculum  of  a  Herfchel's  tcle- 
foope ;  but  profelTor  Jacotot  has  ftill  a  fufficiency  to  make 
ufeful  obftrvations. 

Moritucla,  who  died  on  the  19th  of  December  1799,  after 
having  publiflied  the  Hiftory  of  the  Mathematics  up  to  1700, 
in  two  volumes,  had  prepared  a  continuation  of  that  work, 
comprehending  the  i8th  century.  Three  hundred  pages  of 
the  third  volume  were  even  printed;  but  the  remainder  of 
the  copy  was  not  finiflied,  and  efpecially  that  part  which  re- 
lates to  mechanics  and  aflronomy.  Defortia  has  taken  upon 
him  the  optical  part,  and  1  have  engaged  to  revife  the  aftro- 
nomical,  and  to  complete  and  publilh  the  whole.  I  thought 
this  care  due  to  one  of  my  oldeft  friends,  whom  I  forced,  as 
I  may  fay,  to  give  this  nqw  edition. 

C.  Montjoye  has  publifhed  an  eulogy  on  the  firfl;  prefident 
Da  Saron,  who  was  an  able  aftronomer.  He  has  added  fome 
jDterefting  details,  furniflied  by  Meflier  and  myfelf^  and  with 
which  I  was  unacquainted  when  I  gave  his  eulogy  in  the 
Hiftory  of  Aftronomy  for  1794,  a  year  of  crimes  and  mif- 
fortuneg. 

On  the  20th  of  June  1800,  we  loft  at  Gottingen  Abraham 
Kaftner,  who  was  born  at  Leipfic  on  the  27th  of  Septem- 
ber 1719.  He  was  director  of  the  obfervatory  after  the  death 
of  Mayer  and  Lichtenberg.  He  was  as  celebiated  as  a  ma^ 
thematician  as  a  man  of  letters,  and  publiflied  feveral  memoirs 
on  aftronomy,  both  in  German  and  Latin,  in  the  Tranfacr 
tions  of  the  Society  of  Gottingen.  Some  details  refpecling 
birVj  may  be  found  in  Von  Zach's  Journal  for  July*.  Hi$ 
life  has  been  printed  at  Leipfic  in  an  univerfity  oration  fpoken 
in  the  fiftieth  year  of  his  reception. 

On  the  28th  of  December  1800,   v^'C'loft  alfo  Jarae? 

*  pur  readers  will  find  them  in  the  beginning  of  this  number  of  the 
Fhilofopliiciil  Msjjszine. 

Anthony 
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Anthony  Jofeph  Coufin,  who  in  1787  pubUftied  an  excellent 
introduftion  to  phyfical  aftronomy,  containing  learned  and 
ufeful  calculations. 

John  Albert  Euler,  fon  of  the  celebrated  Leonard  Eulei*; 
died  at  Peterlburgh  on  the  6th  of  September,  at  the  age 
of  66.  Several  memoirs  on  aftronomy,  written  by  him,  may 
be  found  among  the  prize  queftions  of  the  Academy  of  Sci- 
ences, and  in  the  Tranfaftions  of  the  Academy  of  Peterf- 
burgh. 

On  the  22d  of  April  we  loft  at  Thouloufe  Jerome  Hadan- 
court,  born  in  that  city  in  1748,  who  laboured  for  feveral 
years  with  Darquier,  as  may  be  feen  at  the  head  of  his  ob- 
fervations.  Four  years  ago  he  had  been  entrufted  with  the 
obfervatory  of  Thouloufe,  which  Garipuy  caufed  to  be  built 
in  1775  ;  but  he  could  not  make  ufe  of  it  for  more  than  three 
years.  The  gout  and  other  maladies  conduced  him  to  the 
grave.  His  eulogy  may  be  found  in  the  Magazine  Ency- 
clopediquej  6th  year,  vol.  iv.  His  place  has  been  fupplied 
by  Vidal. 

Kcehler  died  at  Drefden  on  the  19th  of  September,  at  the 
ag«of55. 

Hanna  died  at  Pekin :  he  is  the  laft,  I  bqUeve,  of  the  Chi- 
jiefe  aftronomers.  The  general  of  St.  Lazarus,  defirous  to 
fill  up  this  department  of  the  niiflionary  eftablifhment,  placed 
him  under  my  care  to  ftudy  aftronomy :  he  was  met  near 
Pekin  by  the  Englifti,  as  may  be  feen  in  the  account  of  Lord 
Macartney's  fmbaflfy  to  China. 

Arnold,  the  celebrated  watch-maker,  died  at  London.; 
but  his  fon  continues  to  make  time-pieces,  chronometers, 
and  regulators. 

We  have  loft  Mentelle,  the  engineer,  who  refided  at  Cay* 
jcnne  fince  1763,  when  the  duke  De  Choifeul  fent  thither 
10,000  fpttlers ;  he  was  brother  to  the  celebrated  geographer, 
and  we  had  received  from  him  laft  year  obfervations  on  the 
flux  and  reflux  of  the  fea. 

Monneron  fen.  who  had  been  in  India,  and  who  brought 
with  him  fome  memoirs  on  the  aftronomy  of  the  Indians, 
«lled  at  Armonay. 

TIl€ 
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■  The  abbot  of  Crenifmunftcrj  E.reiai.beirt^Sj  died  in  ^^  ^fetliey 
on  the  29th  of  March.  Ihft  fervice  h€  4*4  tp  aftroHurTiy  w« 
have  mentioned  in  another  place.  It  was  to  hinj  that  Fixl- 
muller  dedicated  in  17-76  his  work  eHtitjc4  Dcc^wuum  AJlro- 
vomicum.  Profeflbr  Wojfgc^n^  L^ijibuer,  his  fu^^qeffpr,  Ihow^ 
the  fame  defire  to  fufport  aftronemy  ii^  th^t  ^ibbey  which 
Fjxhnuller  rendered  celebrated.. 

We  have  lo^  ?t  Peter(bargh  M.  SoimpRof,  fe^jtor  ajid 
prefident  of  the  council  of  coniniercc,  \vho  had  an  ol>ferva- 
tory  and  a  great  many  inftruments,  and  who  was  going  to 
etiabHfli  another  at  his  country-feat  iiear  Mofcow.  He  pof- 
fcflt-d  knowledge  and  zeal,  fiill  very  rare  in  Ru0ia. 
.  Svtch  have  becu  the  loffes  fuilaiHcd  by  atlronomy ;  but  it 
niay  be  ie^v.  vfi.  tl^is  ax^CQuat  tliat  we  h^ve  th^  pleqiure  of 
reckoning  among  our  feilow-labonrcrs  fonie  men  of  great 
uu^rit,  ^ndof  ^av^pg  ju/t  reafon  to  hope  for  further  fuccefs.  In 
^  wocd,  aftronomy,  as  »£  pi^y  fay,  is  iiftw  coniplfit£,  fince,  if 
jfte  except  comets^  all  the  qejeftial  bodies  hav^  beet)  fiibjpcled 
to  calculation;  and  it  appears  at  prefent  that  we  have  little 
juore  to  t)pfire,  j^ijig  „as  :Se^pq^  feyij,  there  .Vkill  always  be 
fomcthing  to  do  :  Ei  fojl  miUe  fa:cula  non  deer'it  occajio  all-; 
quid  adbUfQ.  a^jiij^^dj,      ^ 


■XIII.  Tranjlation  of  M  Memoir  on  a  new  Species  fif  Siren. 
By  M.  DiL  Beadvois  *, 

•xYmPIIIBIOUS  animals  properly  fo  called,  fo  dreadful 
imd  hideous  to  the  vulgar,  but  fo  dili'crcnt  to  tho  e\'es  of  the 
naturalifl,  to  whom  all  the  produ6\ions  of  nature  are  equally 
jnterefting,  offer  us  an  infinite  fcope  for  difcovery.  Natu- 
ralifts,  therefore,  not  flopped  by  the  thoughtlefs  repugnance  of 
the  vulgar  to  animals  infinitely  lefs  dangerous  than  they  fup- 
pofe,,  and  coniiderably  more  ufeful  than  ignorance  (which  is 
continually  afl-iing,  to  what  purpofe  are  all  thcfe  things?)  can 
imagine ;  naturaliib,  I  fay,  have  left  us  data  refpe^ting  thefc 

•  From  the  Jrufifaiilon}  of  the  American  fbiloJ9phic<\l,^lety  for.\t^^. 

beings. 
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beings,  wliich,  with  time,  niuft  lead  us  to  a  more  correA 
knowledge  of,  and  a  more  intimate  aciquaintance  with,  them, 
Tlie  animal  to  be  treated  of  in  this  memoir  is  a  proof  of -what 
I  advance. 

In  examinino-  Mr.  Peale's  colleclion,  T  had  occafion  loi 
remark  amongft  the  amphibias  one  which  I  have  not  feeii 
dcfcribcd  By  any  author,  t  It  appeared  to  me  entirely  new, 
and  the  more  intercfting  a^;  tending  to  determine  our  ideas 
of  the  inguana,  which  has  by  fome  been  claflTed  amongft  the, 
amphibiae,  by  others  with  fi(h  ;  but  which  we  find  to  be  an 
intermediate  clafs  eonne«3:ing  thefe  two. 

After  having  examined,  defcribed,  and. drawn  this  new 
animal,  Mr.  Ft- ale  and  I  have  thought  proper  to  fpeak  of  it 
to  this  Society  before  the  publication  of  his  catalogue,  which 
will  foon  take  place. 

Linniens,  the  celebrated  Linnieus,  whom  jealonfy  is  fome- 
times  plea  fed  to  criticife  generally  without  caufe ;  Linnoeus, 
w  hofe  errors,  always  exaggerated  bv  his  detra^itors,  are  (let 
my  admiration  for  the  merits  of  this  great  man  excufe  the 
expreffion)  for  the  greater  part  marked  witli  a  ray  of  genius  ; 
Linnreus,  I  fay,  had  formed  a  feparate  order  of  the  inguana  (A) 
difcovered  in  South  Carolina  by  Dr.  Garden,  fince  whofe 
death  other  naturalifts,  amoiigit  whom  was  Compfcr,  (B)  have 
made  fome  new  obfervations  refpe<Sting  it.  It  was  regarded 
by  him,  Bonnaterre,  (B)  and  Gmelin,  the  laft  editor  of  the 
works  of  Litma^us,  as  a  fifli.  The  latter  naturalift  confe- 
quently  fupprefl'ed  the  order  of  mCAntes;  and  the  Siren  la-> 
certina  is  now  found  placed  amongft  the  murana  under  the 
.name  of  iWwr^//rt  Siren.  Although  this  animal  has  much 
analog)'  to  a  fifti,  being  furniftied  with  gilli*,  G^uelin  has  ob- 
ferved  that,  in  the  formation  of  them,  the  inguana  and  mu- 
rcena  are  diftinguifliable  by  the  numbers  of  rays.  He  there- 
fore fuppofes  it  fhould  be  placed  amongft  the  brar^chi- 
oftcgae,  whatever  relation  it  might  otlicrwife  have  with  the 
nntrfiena. 

Such  is  the  laft  opinion  refpecling  tlie  inguana,  (C)  of 
^which  we  will  give^a  defcription  in  order  that  we  mav  com- 
pare it  with  that  of  the  new  animal  which  is  principally  the 
objetl  of  this  memoir. 

Defcription 
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Defcrlption  rf  the  htguana^  called  Mud  Inguana  ly  the  Ame- 
ricans, Siren  lacertina  by  Linmcus,  and  Muncna  Siren  hy 
Gmel'in. 

Mead  flat  at  top,  rounded  at  the  nofe,  eyes  frtiatl,  noftril  J 
fniall  and  placed  near  the  end  of  the  fnout,  which  is  fo'me- 
times  marked  with  a  brown  fpot ;  colour  chcftnut:  (Plate  IV.) 
fig.  I.  ABCD. 

Mouth  furniflied  with  a  row  of  fniall  teeth  :  fig.  i.  Auri- 
cular hole  nearly  in  the  form  of  a  femicircle,  furniflied  on  the 
exterior  with  three  fhort,  thickj  fringed  lobes,  adhering  to 
three  ferrated  rays  on  the  interior  with  opercula :  fig.  i.  E.' 

Only  two  fliort  fore-feet,  each  furniflied  with  four  toes, 
terminated  each  by  afmall  fliarp  nail :  fig.  i.  F. 

Body  nearly  round,  flirunk,  and  ftreaked  on  the  fides, 
covered  with  fuiall  fcales  thinly  fpread  and  faintly  feen: 
%.  I.  G. 

Tail  flat,  furniflied  both  above  and  below  with  a  fimple 
membrane,  without  either  points  or  prickles  :  fig.  i.  H. 

Dejcriptlon  of  a  rwiu  Animal  found  in  a  Sivamp  in  Jerjey 
;   n^ar  tbe  Delaware,  not  very  dijlantfrom  the  Middle  Ferry 

cpptjite  the  City  of  Philadelphia. 

Head  flat,  rounded  at  its  extremity ;  eyes  and  noft,rils  ai 
in  the  former,  except  that  the  latter  are  rather  nearer  toge- 
iher:  fig.  3.  ABCD. 

Mouth  large,  extending  further  back  than  the  eyes,  fur- 
niflied with  a  row  of  fmall  teeth  as  in  the  former:  fig.  3.  E. 

Auricular  hole  large,  bordered  on  the  upper  part  by  three 
fliarp  fringed  lobes,  adhering  at  one  end  to  three  ferrated  rays 
placed  in  the  interior,  and  of  which  they  are  a  continuation  i 

Under  the  head  two  opercula  united,  forming  but  one 
piece:  fig.  4.  Four  feet,  thofe  before  furniflied  with  four 
loes,  thofe  behind  with  five.  I  prefume  they  were  furniflied 
with  nails;  the  animal  being  preferved  in  fpirits  of  wine  has 
been  fomewhat  changed  in  its  parts  :  fig.  3.  I. 

Body  fomewhat  flattened,  ftreaked  on  the  fides,  flattefl: 
above  and  below,  which  gives  it  a  fquare  appearance : 
fig.  3.  G. 

4  Tail 
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Tail  flat,  furnilhed  on  the  top  with  a  fimple  membrane, 
\vhich  commences  nearly  at  the  neck,  and  extends  itfelf 
under  the  tail  as  far  as  the  anus :  fig-  3.  H. 

Mr.  Peale  has  preferved  the  latter  animal  alive  in  water 
for  nearly  thirty-fix  hours,  at  the  end  of  which  time  it  died. 
He  obferved  that  as  long  as  it  lived  it  continued  fwimming, 
making  ufe  of  its  feet  and  principally  of  its  tail ;  that  the 
lobes  which  terminate  the  gills  were  continually  floating 
and  in  motion ;  either  by  a  power  of  motion  belonging  to 
them,  or  perhaps  rather  the  efled  of  the  motion  which  the 
animal  caufed  with  its  feet  and  tail,  and  which  was  commu* 
nicated  to  all  parts  of  the  body.  He  does  not  recolleft  whe- 
ther the  opercula  opened  and  clofed  as  in  fifli ;  but,  judging 
from  the  conformation  of  thofe  parts,  I  am  led  to  believe 
they  do  not. 

As  long  as  the  inguana  only  was  known,  incertitude  re*> 
fpefting  its  nature  might  have  placed  it  rather  with  fi(h,  to 
which,  it  is  true,  it  bears  an  affinity  by  an  eflential  cha- 
rafter,  gills,  than  with  the  amphibiae,  to  which  it  feems  to 
belong  by  all  the  other  parts  of  its  body.  But  now  a  new 
individual  of  the  fame  kind,  furniflied  with  four  feet  like 
lizards,  feems  to  indicate  that  it  cannot  belong  to  fifli. 

On  this  difcovery  three  very  important  queftions  arife.  X 
do  not  flatter  myfelf  I  fliall  be  able  to  refolve  them,  but  will 
endeavour  to  difcufs  them,  and  give  my  opinion* 

Are  thefe  animals  fi{h  ?  Do  they  belong  to  the  amphibiae  ? 
Or  do  they  form  in  the  order  of  nature  a  new  intermediate 
clafs  ? 

If  we  form  our  opinion  of  the  animals  we  have  been 
defcribing  merely  from  their  gills,  there  is  not  a  doubt  but 
that  we  muft  confider  them  as  fifli.  Meflfrs,  Vicq  D'Azir 
and  D'Aubenton  afcribe  the  following  characters  to  fifli  t 
That  they  are  furniflied  with  gills  which  give  admittance  to 
the  air;  that  they  have  not  lungs,  vifcera  which  are  wanting 
in  all  oviparous  animals,  except  birds  and  the  amphibise. 
But  if  we  judge  from  the  entire  conformation  of  all  their 
parts,  can  we  call  thofe  animals  fi{h  whofe  bodies,  head,  tails, 
and  feet,  are  fimilar  to  thofe  of  lizards  ?  Can  we  fay  with 
Gmelin,  that  the  feet  of  the  inguana  are  but  digitated  pec- 

Vol.  IX.  Q  toral 
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toral  fins  ?  And,  in  defcribing  the  new  animal  upon  the  fam^ 
principles,  fhall  we  call  its  hind  feet  digitated  abdominal  fins? 
On  the  other  fide,  fliall  we  rank  animals,  whofe  gills  are  ex- 
a6lly  fimilar  to  thofe  of  fifh,  with  lizards?  No.  I  think 
that  both  thcfe  opinions  would  be  equally  improper;  and  it 
appears  to  me  more  natural  to  believe  that  thefe  animals  thus 
organifed,  appertaining  in  a  certain  degree  to  each,  (liould 
form  an  intermediate  and  well-marked  clafs  between  lizards 
and  fifh.  And  until  more  obfcrvations  be  made,  and  other 
difcoveries  of  new  individuals  fliall  enable  us  to  form  this 
clafs,  I  think  it  would  be  beft  to  revive  the  order  of  meantes 
edabliftied  by  Linnaeus,  and  improperly  fupprefled  by  other 
natural  ids. 

It  remains  to  confider  whether  thefe  animals  are  of  the 
fame,  or  whether  they  form  between  thcmfelvcs  a  diftin6t 
geniis.  It  is  certain  that  in  comparing  them  fenfible  differ- 
ences may  be  obferved  ;  but  thefe  differences  appear  only  fpe- 
cific,  and  fliould  yield  to  the  common  character  of  having 
three  exterior  fringed  lobes  attached  to  three  ferrated  interior 
rays,  and  feet.  I  will  call  the  fi'rft,  then,  with  Linnaeus, 
Sire7i  lacerlina,  and  the  other  Siren  operculata. 


XIV.    A   Treatife   on   the   Cultivation  of  the  Vine,    and  the 
Method  of  making  IVines.     By  C.  Chaptal. 

[Continued  from  P.ige  29.] 

Exposure. — ^riie  fame  climate,  the  fame  cultivation, 
and  the  fame  foil,  often  furnifb  wines  of  very  different  quali- 
ties. We  may  daily  fee  fome  mountain,  the  fummit  of  which 
is  entirely  covered  with  vines,  prcfent  in  its  diff*eretit  afpecls 
aftonifhing  varieties  in  the  vi'ines  they  produce.  Were  we  to 
judge  of  places  by  comparing  the  nature  of  their  protluftions, 
we  fhould  be  often  induced  to  believe  that  every  climate  and 
ever)' kind  of  foil  has  concurred  to  furnifli  productions  which, 
in  fa(Sl,  are  only  the  natural  fruit  of  the  fame  lands  differ- 
ently expo  fed. 

This  difference   in  the   products,    arifino-   from  expofure 
alone,  may  be  obferved  in  all  the  effects  that  depend  on  ve- 
getation. 
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gelation.  Wood  cut  down  in  a  part  of  a  foreft  looking  to- 
wards the  north,  is  far  lefs  combuftible  than  that  which 
grows  towards  the  fouth  :  odoriferous  and  favoury  plants  lofe 
their  perfume  and  favour  when  reared  in  flit  foil  expofed  to 
the  north.  Pliny  had  obferved  that  the  wood  on  the  fouth 
fide  of  the  Appenines  was  of  a  better  quality  than  that  which 
grew  in  any  other  expofure  :  and  every  body  knows  what  the 
effefts  of  expofure  are  in  regard  to  pulfe  and  fruits. 

Thefe  pha^nomena,  which  are  perceptible  in  regard  to  all 
vegetable  produAions^  are  particularly  fo  in  regard  to  grapes.  ^ 
A  vine  turned  towards  the  fouth  produces  fruit  very  different 
from  thofe  which  look  towards  the  north.  The  furface  of 
the  foil  planted  with  vines,  by  being  more  or  lefs  inclined, 
though  with  the  fame  expofure,  prefents  alfo  modifications 
without  end.  The  fummit,  the  middle,  and  the  bottom  of  a 
hill  give  produftions  very  different.  The  fummit,  being 
uncovered,  continually  receives  the  impreffions  of  every 
change  and  of  every  movement  that  takes  place  in  the  at- 
mofpherc;  the  winds  harafs  the  vine  in  every  direction ;  a 
more  conltant  and  more  direft  impreffion  is  made  on  it  by 
fogs ;  the  temperature  is  more  variable  and  cold.  All  thefe 
circumftances  united,  caufe  the  grapes  there  to  be  lefs  abun- 
dant; they  come  with  more  difficulty,  and  in  a  lefs  complete 
manner,  to  maturity;  and  the  wine  arifing  from  them  is  of 
an  inferior  quality  to  that  furniflied  by  the  fides  of  the  hill, 
which  by  their  pofition  are  flickered  from  the  greater  part  of 
the  fatal  effefts  of  thefe  caufes.  The  bottom  of  the  hill,  on 
the  other  hand,  prefents  very  great  inconveniences  :  the  con- 
ftant  coolnefs  of  the  foil,  no  doubt,  gives  the  vines  great 
vigour;  but  the  grapes  are  never  fo  faccharine,  nor  have 
fuch  an  agreeable  flavour  as  tbofe  which  grow  towards  the 
middle  region :  the  air  there  being  conftantly  charged  with 
moiflure,  and  the  foil  always  impregnated  with  water,  enlarge 
the  grapes,  and  force  the  vegetation,  to  the  detriment  of  the 
quality. 

The  mofl  favourable  expofure  for  the  vine  is  between  thg 
eafl  and  the  fouth. 

Opportunus  ager  tepidos  qui  vergit  ad  aeftus. 

Small  hills  riling  above  a  plain  interfeiSled  by  a  dream  of 

Q  %  pure 
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pure  water,  give  the  beft  wine;  but  thefe  hills  ought  not  to 
lie  too  clofe  to  each  other : 


Bacchus  amat  colles 


apertos 


A  northern  expofure  has  at  all  times  been  confidered  as 
the  moft  fatal :  the  cold  damp  winds  do  hot  favour  the  ripen- 
ing of  the  grapes;  they  always  remain  harfh,  four,  and  desti- 
tute of  faccharine  principle  j  and  the  wine  muft  participate  iii 
thefe  bad  qualities. 

A  fouth  expofure  is  alfo  not  very  favourable :  the  earth, 
dried  by  the  heat  in  the  day-time,  prefents,  towards  evening, 
to  the  oblique  rays  of  the  fun  (become  almoll  parallel  to  the 
horizon)  but  an  arid  foil  deftitute  of  all  moifture ;  the  fun, 
which  by  its  pofition  penetrates  then  under  the  vine  and 
flarts  it?  rays  upon  the  grapes,  which  have  no  longer  any 
fhelter,  dries  and  heats  them,  ripens  them  prematurely,  and 
checks  the  vegetation  before  the  period  of  fullnefs  and  mar 
turity  has  arrived. 

Nothing  is  more  proper  to  enable  us  to  judge  of  the  effe<Ss 
of  expofure  than  to  obferve  what  takes  place  in  a  vineyard, 
the  ground  of  which  is  unequal,  and  interfperfed  here  and 
there  vt-ith  a  few  trees  ;  there  all  expofures  feem  to  be  united 
in  one  fpot;  all  the  effe^ls  thence  depending  prefent  them- 
felves  to  the  obferver.  The  ftems  of  yine  flieltered  by  the 
trees  throw  out  long  (lender  twigs,  which  bear  little  fruit, 
and  lead  to  flow  and  imperfeft  niaturity.  The  higheft  por- 
tion of  the  vine  is  in  general  the  bareft ;  vegetation  there  is 
lefs  vigorous;  but  the  grapes  are  of  a  better  quality  than  in 
low  fituations.  The  beft  grapes  are  always  found  in  thofe 
places  moft  expofed  to  the  fouth  *. 

■*  The  general  principles,  in  regard  to  the  influence  of  expofure,  admit 
of  many  exceptions  :  the  famous  vineyards  of  Epernai  and  V'erfenai,  in  the 
inountaia  of  Rheims,  are  fully  expofed  to  the  north,  in  a  latitude  fo  northern 
for  vines,  that  it  is  in  thofe  places  where  the  region  of  the  vine  fuddenly 
terminates  tinder  that  meridian. 

The  vineyards  of  Nuits  and  Beaune,  as  well  as  the  beft  of  Beaugeiici 
and  Blois,  lie  towards  the  eaft  ;  thofe  of  Loire  and  Cher  lie  indifcrimi- 
nately  towards  the  north  and  fouth ;  the  excellent  hills  of  Seaupiur  face 
the  north;  and  the  beft  vines  of  Angers  are  produced  from  vines  which 
grow  in  all  expofures. — Olftrvatwus  de  Crcuze-Latouche  lues  a  la  Socki£ 
J'  AgricuUute  de  Paris  ^ 

4.  Seafons„ 
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4.  Seafons. — It  is  well  knov  n  that  the  naturt^  "  '  '  :e 
varies  according  to  the  cha rafter  of  the  feafon  ;  an  s 

may  be  naturally  deduced  from  the  principles  we  have  efta^ 
blifhed  in  fpeaking  of  the  influence  of  climate,  foil,  and  ex- 
pofure ;  fince  we  have  fliown  how  to  afcertain  what  effefts 
moifture,  cold,  and  heat,  may  have  on  the  formation  and 
quality  of  the  grapes.  A  cold  and  rainy  feafon,  int'eec'  in 
a  country  naturally  hot  and  dvyj  will  produce  on  the  grapes 
the  fame  effeft  as  a  northern  climate  :  this  (late  of  the  tem- 
perature, bv  bringing  together  thefe  climates,  affimilatcs  and 
identities  all  the  productions  of  them. 

The  vine  is  fond  of  warmth,  and  the  grapes  never  come 
to  perfeftion  but  in  dry  foil  expofed  to  the  rays  of  an  ardent 
fun.  When  a  rainy  year  keeps  the  foil  in  a  ftate  of  conti- 
nual humidity,  and  maintains  a  moift,  cold  temperature  in 
the  atmofphere,  the  grapes  will  acquire  neither  flavour  nor 
faccharine  principles;  and  the  wine  they  produce  will  be  ne- 
ceflTarily  abundant,  weak,  and  infipid.  Thefe  kinds  of  wine 
can  be  preferved  with  difficulty ;  the  fmall  quantity  of  al- 
cohol which  they  contain  cannot  fecure  them  from  decom- 
pofition,  and  the  large  proportion  of  extra6live  matter  in 
them  determines  movements  which  continually  tend  to 
change  their  nature.  Thefe  wines  turn  oily,  and  fometimes 
four;  but  the  fmall  quantity  of  alcohol  they  contain  prevents 
them  from  forming  good  vinegar:  they  all  contain  a  great 
deal  of  malic  acid,  as  we  fliall  prove  hereafter,  and  it  is 
this  acid  which  gives  them  their  peculiar  tafte;  an  acidity 
which  is  not  acetous,  and  which  forms  a  more  prevailing 
character  in  wines  in  proportion  as  they  are  lefs  fpiritous. 

The  influence  of  the  feafons  on  the  vine  is  fo  well  known 
in  all  countries  where  vineyards  are  planted,  that,  long  before 
the  vintage,  the  nature  of  the  wine  may  be  predicted.  In 
general,  when  the  feafon  is  cold,  the  wine  is  harfh,  and  has 
a  bad  tafl;e;  when  rainy,  it  is  abundant,  weak,  and  not  at  all 
fpiritous :  it  is  therefore  deftined  for  diftillation,  at  leafl;  in 
the  fouth  of  France,  becaufe  it  would  be  difagreeable  to 
drink,  and  difficult  to  be  preferved. 

The  rains  which  come  on  when  the  vintage  approaches 
are  always  thp  mofl:  dangerous :  the  grapes  then  have  neither 
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time  nor  fufficlent  ftrength  to  mature  the  juice;  and  khey 
become  filled  with  a  very  liquid  fluid,  \vhi:h  holds  in  folulion 
too  fmall-a  quantity  of  fugar  for  the  produce  of  the  decoBi- 
pofitiou  to  be  either  ftrong  or  fpiritous. 

The  rains  which  fall  when  the  grapes  are  incrcafing  in 
fize,  are  exceedingly  favourable :  they  aflift  the  organifation 
of  the  vegetable,  furnifli  it  with  its  principal  nutrition,  and, 
if  continued  heat  facilitate  the  maturation,  the  quality  of  the 
grapes  muft  be  perfe6l. 

Winds  are  always  prejudicial  to  the  vine  :  they  dry  up  the 
branches,  the  grapes,  and  the  foil ;  and  they  produce,  parti- 
cularly in  ftrong  foil,  a  hard  compact  cruft,  which  impedes 
the  free  paffagc  of  the  air  and  water,  and  by  thefe  means 
maintains  around  the  roots  a  putrid  moifture  which  tends  to 
corrupt  them.  The  farmers,  therefore,  carefully  avoid  plant- 
ing vines  in  fituations  expofed  to  wind:  they  prefer  calm 
Situations,  well  (heltercd,  where  the  plant?  jnay  be  expofed 
only  to  the  benign  influence  of  the  luminary  towards  which 
they  are  placed. 

Fogs  are  alfo  exceedingly  dangerous  to  the  vine :  they 
are  deftrutlive  to  the  bloflfoms,  and  do  efl'ential  hurt  to 
the  grapes.  Befides  the  putrid  miafmafa,  which  they  too 
often  depofit  on  the  produiSlions  of  the  fields,  they  are  al- 
ways attended  with  the  inconvenience  of  moiftening  the  fur- 
faces,  and  of  forming  on  them  a  ftratum  of  water,  more  lub- 
jcii^t  to  evaporation,  as  the  interior  of  the  plant  and  the  earth 
are  not  moiftened  in  the  fame  proportion ;  fo  that  the  rays 
of  the  fun,  falling  upon  this  light  ftratum  of  moifture,  caufe 
it  to  evaporate  in  an  inftant;  and  the  fenfation  of  coolnefs, 
determined  by  the  aft  of  evaporation,  is  fucceeded  by  a  heat 
the  more  prejudicial  as  the  tranfition  is  abrupt.  It  very  often 
happens  that  the  clouds  fufpended  in  the  atmofphere,  by 
concentrating  the  r-ays  of  the  fun,  dire<Sl  them  towards  parts 
of  the  vines,  by  which  means  they  are  burnt.  In  the  fcorch- 
ine:  climates  of  the  fonth  it  is  fon'ketimes  obferved  that  the 
natural  beat  of  the  foil,  ftrengthened  by  the  reverberation 
from  certain  rocks,  or  whitifti  kinds  of  foil,  dries  v»p  the 
grapes  expofed  to  thcm. 

Though  heat  be  neceflafy  for  ripening  the  grapes,  giving 
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fhem  a  faccharine  tafte  and  a  good  flavour,  it  would  be  erro- 
neous to  believe  that  its  a6tion  alone  can  produce  every  efieci 
required.  It  can  be  confidered  only  as  d  mean  neceflary  for 
maturation,  which  fuppofes  that  the  earth  is  fufficiently  fur- 
nifhed  with  the  juices  that  ought  to  fupply  the  materials. 
Heat  is  necelTary ;  but  this  beat  mu ft  not  be  exercifed  oa 
dried  earth,  for  in  that  cafe  it  burns  ra-ther  than  vivifies.  The 
good  ftate  of  vines,  and  the  good  quality  of  the  grapes,  de- 
pend then  on  a  juft  proportion — a  perfe6t  equilibrium  be- 
tween the  water,  which  furninics  the  aliment  to  the  plant, 
and  the  heat,  that  can  alone  facilitate  its  maturation. 

5.  Culture. — The  vine  grows  naturally  in  Florida,  Ame- 
rica, and  almoft  every  part  of  Peru.  In  the  fouth  of  France, 
even  ahnoft  all  the  hedges  abound  with  wild  vines  j  but  the 
grapes  they  bear  are  always  fmaller,  and,  though  they  csome 
to  maturity,  they  never  acquire  the  exquifite  tafte  of  the 
grapes  that  are  cultivated.  The  vine  then  is  the  work  of 
nature,  bat  art  changes  its  produ(9:-s  by  bringing  the  culture 
of  it  to  perfeftion.  The  difference  which  exifts  at  prefent 
between  the  cultivated  vine  and  that  which  grows  wild,  is 
the  fame  as  that  eftablifhed  by  art  between  the  vegetables  of 
our  gardens  and  thofe  of  the  fame  kind  which  grjw  accl* 
dentally  in  the  fields. 

The  culture  of  the  vine,  howcA'er,  has  its  rules  as  well  as 
its  boundaries.  The  foil  where  it  grows  requires  great  care ; 
it  muft  be  often  dug  up ;  but  it  refufes  the  manure  neceffary 
for  other  plantations.  It  muft  here  be  remarked,  that  all 
thofe  caufes  which  powerfully  concur  to  give  activity  to  the 
vegetation  of  the  vine,  alter  the  quality  of  the  grapes ;  and 
here,  as  in  other  delicate  cafes,  the  culture  ought  to  be  di- 
rected in  fuch  a  manner  that  the  plant  may  receive  only  poor 
nourifhment  if  grapes  of  a  gooil  quality  are  required.  The 
celebrated  Olivier  de  Serres  fays  on  this  fubjefit,  that,  "  by  a 
public  decree,  dunging  is  forbidden  at  Gaillac  for  fear  of  lef- 
fening  the  reputation  of  the  white  wines,  with  which  the- 
people  of  that  diftrift  fupply  their  neighbours  of  Touloufe, 
Montauban,  Gaftres,  and  other  places,  and  of  thus  depriv- 
ing them  of  the  great  profit  thence  arifing,  which  forms  the 
"beft  part  of  their  revenue." 

9  There 
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There  ate  fome  Individuals,  however,  who^  in  order  to  have 
a  more  abundant  crop,  dung  their  vines  j  but  they  thus  fa- 
crifice  the  quahty  to  quantity. 

The  ilung  moft  favourable  to  the  vine  is  that  of  pigeons  or 
poultry;  dung  foetid  or  too  putrid  is  carefully  fejefted,  as  it 
has  been  proved  by  obfervation  that  the  wiue  often  coiitradls 
from  it  a  very  difagreeable  tafte. 

In  the  illes  of  Rhe  and  Oleron  the  vines  are  dunged  with 
fea-weed  {Jucus);  but  the  wine  thence  acquires  a  bad  quality, 
and  retains  the  peculiar  odour  of  that  plant.  Chafleron  has 
obferved,  that  the  fame  plant  dccompofed  into  mould  ma- 
nures the  vine  with  advantage,  and  increafes  the  quantity  of 
the  wine  without  hurting  the  quality.  Experience  has  alfo 
taught  him  that  the  aflies  of  fea-weed  form  excellent  manure 
for  the  vine.  This  able  agricuiturift  is  of  opinion  that  vege- 
table manure  is  not  attended  with  the  fame  inconveniences 
as  animal  manure ;  but  he  thinks,  and  with  juftice,  that  the 
former  cannot  be  ufed  with  advantage  except  when  employed 
in  the  ftate  of  mould. 

The  method  of  cultivating  vines  on  poles  or  props  ought 
to  be  commanded  by  the  climate.  This  method  belongs  to 
cold  countries,  where  the  vine  has  need  of  the  whole  heat  of 
the  fun,  naturally  weak.  By  railing  them,  therefore,  on  poles 
placed  perpendicular  to  the  ground,  the  earth,  being  unco- 
vered, receives  all  the  a<5tivity  of  the  rays,  and  the  whole  fur- 
face  of  the  plant  is  completely  expofed  to  their  aftion.  An-. 
other  advaiitage  of  cultivating  on  props  is,  that  it  allows  the 
vines  to  be  placed  nearer  to  each  other,  and  that  the  produce 
is  multiplied  on  equal  furfaces.  But  in  warmer  climates  the 
earth  requires  to  be  flieltercd  from  the  exceffive  heat  of  the 
fun  ;  the  grapes  themfelves  have  need  of  being  protected 
from  its  fcorching  rays,  and  to  accomplifh  this  view  the  vines 
are  fuffered  to  creep  on  the  ground  ;  they  then  every  where 
form  a  covering  fufficiently  thick  and  clofe  to  defend  the 
earth,  and  a  great  part  of  the  grapes,  from  the  direct  aelion 
of  the  fun.  But  when  the  increafe  of  the  grapes  has  attained 
to  its  maximum,  and  nothing  is  neceifary  but  to  bring  them 
to  maturity,  the  cultivators  collect  in  bundles  the  different 
branches  of  the  vine,  uncover  tlje  grapes,  and  by  thefe  means 
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facilitate  the  maturation.  In  this  cafe  they  really  produce  the 
fame  effect  as  is  protliiced  by  propping ;  but  recourfe  is  had 
to  this  method  only  when  the  grapes  are  too  abundant,  or 
when  the  vines  grow  in  foil  too  fat  or  humid.  In  fome 
countries  the  vines  are  flripped  of  their  leaves,  which  pro.- 
duces  nearly  the  fame  effect ;  in  others,  the  pedicle  of  the 
grapes  is  twilled  to  determine  the  maturity  by  checking  the 
vegetation.  The  antients,  according  to  Pliny,  prepared  their 
fweet  wines  in  this  manner :  XJt  dulc'ia pro'tercajierent,  af- 
fewabant  nvas  diutius  in  v'lte,  pediculo  in  for  to. 

The  method  of  pruning  the  vines  has  alfo  a  great  influence 
on  the  nature  of  the  wine.  The  greater  the  number  of 
branches  left  to  one  vine,  the  more  abundant  the  grapes, 
but  the  worfe  is  the  quality  of  the  wine. 

The  art  of  cultivating  the  vine,  and  the  method  of  planting 
it,  have  a  powerful  influence  on  the  qualitv  and  quantity  of 
the  wine.  To  (Low  the  effctl  which  cultivation  has  on  the 
vine,  it  will  be  fufiicient  to  obferve  what  takes  place  in  regard 
to  vines  left  to  thenifelves;  it  will  be  found  that  the  foil,  foon 
covered  with  foreign  plants,  acquires  firmnefs,  and  is  after- 
wards but  imperfciilly  accefllible  to  the  air  and  to  water.  The 
vine,  being  no  longer  pruned,  fends  forth  weak  flioots,  and 
produces  grapes  which  decreafe  in  fize  year  after  year,  and 
which  fcarcely  ever  come  to  maturity.  It  is  no  longer  that 
vigorous  plant  the  annnal  vegetation  of  which  covered  the 
foil  to  a  great  diftance.  The  grapes  are  no  more  that  well,- 
nouriftied  fruit  which  afibrded  found  and  faccharine  aliment ; 
the  vine  becomes  ftunted,  and  its  fruit,  of  a  bad  and  weak 
quality,  attefts  the  languid  and  ruinous  ftate  of  the  foil.  By 
what  are  thcfc  changes  produced  ?  By  the  want  of  cultiva-r 
tion. 

We  may  therefore  confider  the  good  ftate  of  the  foil  as  the 
work  of  nature:  all  the  art  confifts  in  ftirring  it,  turning  it 
up  feveral  times,  and  at  favourable  periods.  By  thefe  n^eans 
it  is  freed  from  all  noxious  plants,  and  it  is  better  pre- 
pared for  receiving  water,  and  for  tranfmitting  it  with  more 
eafe  to  the  plant ;  the  air  alfo  can  penetrate  to  it  with  more 
safe,  and  thus  all  thofe  conditions  neceflary  for  proper  vege- 
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tation  are  united.  But  when,  on  account  of  fome  particular 
fpeculations,  it  is  neceirary  to  obtain  wine  in  greater  abun- 
dance, and  when  the  quality  may  be  facrificed  to  this  confi- 
deration,  the  vines  in  that  cafe  mav  be  dunged,  more  ihools 
may  be  allowed  to  the  ftems,  and  all  the  cauies  which  ca« 
multiply  the  grapes  may  be  united. 

II.   Of  the  Time  mojl  favourable  for  the  Vintage j  and  tbg 
Procejfes  employed  during  that  Period. 

Olivier  de  Serres  obferves,  with  great  juftice,  that  if  the 
management  of  the  vine  requires  great  tkill  and  intelligence, 
it  is  at  the  period  of  the  vintage  that  thefe  things  are  necef- 
far)',  to  obtain  in  perfeftion  and  abundance  the  fruits  which 
Providence  thence  diftributes  to  us.  Every  body  allows  that 
the  moment  mod  favourable  for  the  vintage  is  that  when  the 
grapes  come  to  maturity ;  but  this  maturity  can  be  known 
ojily  by  the  union  of  the  following  figns : 

I  ft,  The  green  ftalk  of  the  grapes  turns  brown. 

ad.  The  grapes  become  pendulous. 

3d,  The  Hones  of  the  grapes  lofe  their  hardnefs;  the  pel- 
licle becomes  thin  and  tranfparent,  as  is  obferved  by  Olivier 
de  Serres. 

4th,  The  clufters  and  grapes  can  be  eafily  detached  from 
the  twigs. 

5th,  The  juice  of  the  grapes  is  favoury,  fweet,  thick,  and 
vifcid. 

6th,  The  ftones  of  the  grapes  are  free  from  any  glutinous 
fubftance,  according  to  the  obfervation  of  Olivier  de  Serres. 

The  fall  of  the  leaves  announces  rather  the  return  of  winter 
than  the  maturity  of  the  grapes ;  this  fign,  therefore,  is  con- 
fidered  as  very  uncertain,  as  well  as  putridity,  which  a  thou- 
fund  caufcs  may  occalion,  none  of  them  fufficient  to  enable 
ns  to  deduce  from  them  a  proof  of  maturity.  When  the 
froft,  however,  makes  the  leaves  to  fall,  the  vintage  ought 
not  to  be  longer  deferred,  becaufe  the  grapes  are  then  fuf- 
ceptible  of  no  fiirther  maturity.  Their  remaining  on  the 
tine  could  tend  onlv  to  promote  putrefa<5lion. 

*'  In  1769,  the  grapcF,  ftill  green,"  (aysRozier,  "werefor- 

prifed 


end  the  Mtthod  of  making  IVtnes.  13 1 

prifed  by  the  frofton  the  7th,  8th,  and  9th  of  October.  They 
gained  nothing  more  by  remaining  on  the  vines  till  the  end 
of  the  month ;  and  the  wine  was  acid  and  of  a  bad  colour. 

There  are  fome  qualities  in  wine  which  cannot  be  ob- 
tained but  by  fuffering  the  grapes  to  dry  on  the  twigs.  Thus, 
at  Rivefaltes,  and  in  the  iflands  of  Candia  and  Cyprus,  the 
grapes  are  fuftcred  to  remain  expofed  to  the  winds  before 
they  are  cut.  The  grapes  which  fumifti  tokay  are  dried ; 
and  the  fame  procefs  is  employed  for  fome  of  the  fweet  wines 
of  Italy.  The  wines  of  Arbois,  and  of  Chateau-Chalons,  in. 
Franche-Comte,  are  produced  from  grapes  which  are  not 
cut  till  towards  the  end  of  December ;  at  Condrieu,  where 
the  white  wine  is  celebrated,  the  grapes  are  not  cut  till  near 
the  middle  of  November.  In  Tourraine,  and  other  places,  a 
kind  of  wine  called  v'ln  de  paille  is  made,  by  collecting  the 
grapes  during  dry  weather,  and  when  the  fun  is  in  full  force ; 
they  are  fpread  out,  fo  as  not  to  touch  each  other,  on  hur- 
dles, which  are  expofed  to  the  fun,  and  then  fliut  up  when  he 
is  let ;  the  grapes  which  rot  are  carefully  removed,  and  when 
t.he  whole  are  well  dried,  the  juice  is  exprefled  and  made  to 
feniient. 

Olivier  de  Serres  fays,  it  has  been  proved  by  experience, 
tliat  the  beft  period  of  the  moon  for  colle«Sling  grapes  in 
order  that  they  may  keep,  is  her  decreafe  rather  than  her 
increafe.  He,  however,  allows,  that  when  the  grapes  are 
ripe  it  is  better  to  confult  the  weather  than  the  moonj  and 
in  this  we  perfe6lly  agree  with  him. 

But  there  are  fome  climates  where  the  grapes  never  come 
to  maturity:  fuch  are  almoft  all  the  northern  parts  of  France; 
and  in  tliat  cafe  the  grapes  mull  be  collefted  green,  that  they 
may  not  he  expofed  to  rot  on  the  twigs.  A  moift  and  rainy 
autumn  muft  increafe  the  bad  quality  of  the  juice.  All  the 
vineyards  in  the  neighbourhood  of  Paris  are  in  this  fituation  ; 
the  vintage  there  is,  of  courfe,  earlier  than  in  the  fouth,  where 
the  grapes  never  ceafe  to  ripen  though  the  heat  of  the  fun 
yontinually  decreafes. 

When  the  neceffity  of  commencing  the  vintage  has  been" 
afcertained,  a  great  many  precautions  muft  be  taken  before 
it  is  began.     In  general,  the  vintagers  ought  not  to  venture 
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to  labovir  but  when  the  foil  and  the  .grapes  are  diH-,  and  until 
the  weather  appears  fo  fettled  as  to  give  reafon  to  believe  that 
their  occupations  will  not  be  interrupted.  Olivier  de  Serres 
recommends,  not  to  collect  the  grapes  till  the  fun  has  dif- 
perfed  the  dew  depofited  on  them  bv  the  coolnefs  of  the' 
nights:  this  precept^  though  generally  true,  cannot  be  uni- 
verfally  applied  ;  for  in  Champagne  the  vintagers  colle6t  the 
grapes"  before  flmrife,  and  fufpend  their  labours  towards  nine 
in  the  morning,  unlefs  the  fogs  occafion  humidity  throughout 
the  whole  day '.  it  is  only  by  this  care  that  they  obtain  white 
and  brifli  wiiles.  It  is  well  known  iii  Champagne,  that 
twenty-five  catks  of  wine  are  obtained  inftead  of  twenty-four, 
when  the  vintagers  labour  during-  the  continuance  of  the  dew ; 
and  twenty-fix  during  the  fog.  This  procefs  is  every  where- 
ilfeful  when  wines  exceedingly  white  and  brifk  arc  required. 
Except  in  the  above  cafes  the  grapes  ought  not  to  be  cut  until 
the  fun  has  difpcrfed  all  the  moillure  from  their  furface. 

But  fome  precautions  are  neceflary  to  afcertain  the  period 
mofl:  proper  for  the  vintage,  and  fome  mufl  be  obfcrved  in 
regard  to  the  mode  of  operation.  An  intelligent  agrieul- 
turill  will  not  commit  the  care  of  cutting  the  grapes  to  in- 
ejv'pert  mercenaries  :  as  this  part  of  the  labour  is  not  the  lead 
important,  we  fliall  here  give  a  few  obfervations  on  it. 

ifl:,  A  fufficient  number  of  vintagers  ought  to  be  engaged 
that  the  vat  may  be  filled  in  one  day  :  this  is  the  only  method 
oi  obtaining  an  e(|ual  fermentation. 

2d,  Women  on  the  ipot  fliould  be  preferred ;  and  none 
olight  to  be  employed  but  thofc  who  have  become  expert  in 
this  kind  of  labour. 

3d,  The  labourers  ought  to  be  under  tlie  fuperintcndance 
of  a  [\v\t\  and  intelligent  ovcrfcer. 

4th>  They  ought  to  be  prohibited  from  eating  the  grapes, 
both  to  prevent  crufts  of  bread  and  other  food  from  being 
mixed  witli  the  juice,  and  to  preferve  for  the  prefs  the  ripcft 
and  moft  faceharine  grapes. 

5tli,  The  tails  of  the  grapes  ought  to  be  ciit  vcrv  fliort, 
and  tlie  operation  ought  to  be  performed  with  a  pair  of  good 
fcifl'ai*s.      In  the  Paw^  de  Vaitd   the  grapes  are  detached  by 
means  of  the  nail,  in  Ghariipagne  a  pruning-knife   is  em- 
ployed : 
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<^nip1oyed  :  but  the  two  laft  methods  are  attended  with  the 
vnconveniency  of  fliaking  the  ftem. 

6th,  No  grapes  ought  to  be  cut  but  thofe  found  and  ripe  : 
thofe  which  are  putrid  ought  to  be  rejcoicd,  and  thofe  ftill 
green  muft  be  left  on  the  twigs. 

•  In  all  places  where  the  cultivators  arc  dcfirous  to  obtain 
wines  of  a  good  quality,  the  grapes  are  collefted  at  two  or 
three  different  times.  In  general,  the  firft  vat-full  of  juice! 
is  always  the  beft.  There  are  fome  countries,  however, 
where  the  grapes  are  almoft  collefted  without  diftinflion, 
Snd  at  one  time;  the  juice  is  cxprefled  without  picking,  but 
the  wines  are  very  inferior  to  what  they  might  be,  if  more 
care  v.ere  emploved  in  the  operations  of  the  vintage. 

When  the  grapes  are  to  be  picked,  the  following  rules  may 
be  obferved :  To  cut  only  thofe  clufters  which  are  beft  cx- 
pofed,  thofe  the  grapes  of  which  are  equally  large  and  co- 
loured ;  to  reject  all  thofe  which  have  been  flieltercd,  and 
ftear  the  ground  ;  and  to  prefer  thofe  which  have  ripened  af 
the  bottom  of  the  vines. 

In  the  vineyards  which  furnifli  the  different  kinds  of  Bour- 
deaux  wine,  the  grapes  are  carefully  picked ;  but  the  method 
of  picking  the  red  grapes  differs  from  that  employed  for  pick- 
ing the  white  :  in  picking  the  white,  neither  the  putrid  nor 
the  green  grapes  are  colleftcd ;  in  regard  to  the  white,  the 
putrid  and  the  ripeft  are  preferred,  and  the  picking  i>  not 
begun  till  a  great  many  of  the  grapes  have  become  putrid. 
This  operation  is  fo  minute  in  certain  diftrifts,  fuch  as 
Sainte-Croix,  Loufliac,  &c,  that  the  vintage  there  continues 
two  months.  In  Medoc  the  operation  of  picking  is  performed 
twice  for  the  red  wines;  at  Lagnou  it  is  performed  three  or 
four  times;  for  the  while  grapes  at  Sainte-Croix,  five  or 
fix;  at  Langoiran  from  two  to  three;  and  two  in  all  the 
Graves. 

In  fome  countries  a  vintage  compofed  of  grapes  perfccllv 
ripe  is  dreaded.  The  cultivators  apprehend  that  the  wine 
will  be  too  fweet,  and  they  remedy  this  inconvenience  by  a 
mixture  of  large  grapes  Icfs  ripe.  In  general,  the  wine  is 
not  brilkand  pungent,  but  when  grapes  are  employed  which 

have 


154  Exlraclion  of  Opium  from  Gar  Jen  LeftiicCi 

have  not  acquired  perfe^l  maturity.   This  is  what  is  praftifed 
in  Champagne  and  other  places. 

In  fome  countries  where  the  grapes  never  come  to  abfolute 
maturity,  and  confequently  cannot  develop  that  portion  of 
faccharine  principle  neceflary  for  the  formation  of  alcohol, 
the  cultivators  proceed  to  the  vintage  before  the  appearance 
of  the  hoar-froRs;  becaufe  the  grapes  Hill  poflefs  a  Iharp 
principle,  which  gives  a  peculiar  quality  to  the  wine.  It  ia 
obferved  in  all  thofe  placcL',  that  a  degree  more  towards  ma- 
turity produces  wines  of  very  inferior  quality. 

7.  Wl>en  the  grapes  are  cut  they  ought  to  be  put  into 
baflcets;  taking  care  not  to  employ  any  of  too  large  a  fize, 
led  the  juice  fhould  be  loft  by  the  fuperincumbent  weight. 
As  it  is  very  difficult,  however,  to  tranfport  the  grapes  from 
the  vineyard  to  the  vat  without  altering  them  by  prefl'ure, 
and  confequently  without  exprefiing  more  or  Icfsof  the  juice, 
balkets  ought  not  to  be  employed  but  to  receiy<;  the  grapes 
as  they  are  cut;  and  when  full  they  ought  to  be  emptied  into 
boxes  or  fcuttles,  that  they  may  be  more  conveniently  con- 
veyed to  the  vat.  They  ought  to  be  carried  in  carts,  or  on 
the  backs  of  men,  or  of  mules  :  which  of  thefe  three  means 
are  to  be  employed  mull  be  determined  by  local  circum- 
ftances.  Carts  are,  no  doubt,  lefs  expcnfive,  though  atteruled 
with  this  inconvenience,  that  the  grapes  may  be  injured  by 
the  repeated  (hocks  they  experience :  the  motion  of  a  horfe 
is  gentler,  as  well  as  more  regular.  Scuttles  are  employed 
in  all  countries  where  the  grapes  are  not  very  ripe,  and  where 
^here  is  little  danger  of  their  being  injured  by  the  carriage, 
[To  be  continued.] 


XV'.  On  the  Extra£lt9n  of  Opium  from  Garden  Lettuce. 


T, 


HE  plant  which  has  hitherto  been  cultivated  for  the 
production  of  opium  is  the  papaver  fomniftrum,  or  ivhite 
poppy ^  in  the  clafs  of  polyandria^  and  order  monogynia,  of 
LiiuiJEus.  It  is  an  annual  plant,  from  the  heads  or  capfules 
of  which  this  drug  is  obtained  in  Perfia,  Arabia,  and  other 
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u'arm  regions  of  Ada,  by  making  in  them  longitudinal  in- 

cifions,  from  which  a  milky  juice  exudes,  which,  being  in- 

fpiffated,  forms  the  officinal  opium. 

According  to  M.  Baurae,  4  pounds  of  common  opium 

caiifift  of  ft.  5.    5. 

Jyifoltible  matter  -  -  i     i     o 

Ex tr active  matter  -  -  .        i   15     o 

Rejin  -  -  -  o  12     o 

Volatile  concrete  oil        ^         -  o    3     7 

Saline  matter         -         -         -  001 


ft.  4    o    o 

It  has  been  long  known  that  lettuce  poflefles  narcotic  pro- 
perties J  till  lately,  however,  none  had  extracted  from  it  4 
fubftance  pofleffing  all  the  properties  of  opium. 

Dr.  Coxe,  of  Philadelphia,  has  proved  (American  Philofo- 
phical  Tranfa£lions,  vol.  iv.)  that  the  infpilTated  milky  juice 
of  the  laSuca  fativa,  or  common  cultivated  lettuce  of  Lin- 
naeus, is  real  opmm,  and,  according  to  every  appearance,  of 
a  better  quality  than  the  eaftern;  for  the  principal  virtues  of 
this  medicine  are  believed  to  refide  in  the  extracl'we  matter ; 
and,  by  comparative  experiments,  it  was  found  that  10  grains 
of  extraftive  matter  were  taken  up  by  two  ounces  of  rain 
water  from  20  grains  of  lettuce  opium ;  while,  from  the  fame 
quantity  of  common  opium,  only  nine  grains  were  taken  up 
by  an  equal  quantity  of  the  fame  water. 

The  ten  grains  of  the  former  which  were  left  on  the  filter, 
being  affufed  with  half  an  ounce  of  alcohol,  and  again  filtered 
on  the  tenth  day  after,  left  on  the  filter  feven  grains.  The 
quantity  of  refinous  matter,  then,  was  three  grains. 

The  II  grains  left  from  the  common  opium,  by  a  fmiilar 
treatment,  were  found  alfo  to  contain  three  grains ;  the  por- 
tion infoluble  either  in  water  or  alcohol  being  eight  grains. 

The  refin,  being  afterwards  precipitated  from  the  alcohol 
by  the  addition  of  water,  that  of  the  lettuce  appeared  whiter 
than  the  other. 

By  trials  made  in  tlie  Pennfylvania  hofpital,  and  by  expe- 
riments made  by  Dr.  Coxe  upon  himfelf,  the  lettuce-opium 
wa»  found  to  polVcfs  all  the  properties  of  the  common. 
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The  milky  juice  from  which  the  opium  is  prepared  cxifts 
in  the  ftalk  and  in  the  leaves  of  the  })lant.  It  is  not  iiidifcri- 
minately  dcpnfited  throughout,  but  is  placed  in  appropriate 
velfels  running  longitudinally  in  the  woody  or  fibrous  part 
of  the  ftalk.  The  internal  or  medullary  part  of  the  plant  is 
foft,  and  perfectly  bland  to  t4ie  tafte  ;  abounding  in  a  tranf- 
papent  mucilaginous  juice,  which  has  not  the  fmalleft  ana- 
logy to  the  milky  one  above  mentioned.  The  beft  time  for 
colledling  the  milky  juice  is  when  the  plants  arc  beginning 
to  feed :  before  this  it  has  not  acquired  its  medical  proper- 
ties, and  at  a  later  period  the  produce  is  by  no  means  fo 
confiderable. 

It  is  procured  in  the  fame  manner  as  from  the  poppy,  viz. 
hy  incifions;  with  this  difference,  that  in  the  poppy  they  are 
longitudinal,  but  in  the  lettuce  they  muft  be  circular.  A 
very  moderate  depth  fuffices.  It  exudes  freely  in  milky  drops, 
which  may  be  either  immediately  colle6ted,  or  fuffered  to  dry 
on  the  ftalk,  and  then  fcraped  off'  and  depofited  in  proper 
vefTcls. 

"Some  attempts  were  made  to  obtain  it  by  prcfTurc,  but  the 
other  juices  of  the  plant  feemed  to  alter  it  confiderablv. 

All  the  fpecies  of  lettuce  contain  opium  in  a  larger  or 
fmaller  proportion.  The  common  lettuce,  as  has  before 
been  obferved,  produced  that  made  ufe  of  by  Dr.  Coxe ;  but 
the  la£luca  Jjlvejlris  or  v'lrofa  of  Linnaeus  contains  it  moii 
abundantly.  The  fonner,  however,  ftiould  perhaps  be  pre-, 
fcrred  :  it  will  ferve  the  double  purpofe  of  cultivating  for  the 
table  as  well  as  for  the  druggift.  The  fale  of  the  fupernume- 
rary  plants  would  probablv  more  than  repay  the  expenfe  at- 
tending the  cultivation  of  thofe  intended  for  opium  :  indeed, 
a  number  of  plants  generally  run  to  feed  and  are  loft,  at  pre- 
fiMit,  which  might,  and  we  hope  in  future  will,  be  made  to 
turn  to  "ood  account. 

It  is  a  curious  circumftance,  that  while  Dr.  Coxe  was 
eno-aced  on  this  intcreftins;  bufinefs  in  America,  Mr.  Cart- 
Wright  (to  whom  the  world  is  indebted  for  the  difcovery  of 
the  efficvicy  of  veaft  in  curing  putrid  fevers)  was  engaged  in 
(imilar  experiments  in  England.  The  arrival  of  the  fourth 
volume-  of  the  American  Tr^nfa^clioiia  in  this. country,  ancl 
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from  which  we  have  extracted  the  preceding  remarks,  has, 
however^  anticipated  his  intention  of  making  the  fa<St  pubhc^ 
that  as  good  opium  may  be  obtained  from  lettuce  as  any  th*t 
is  imported. 


XVI.  Account  ofC.  F.  DAMBERdER's  Travels  jbroUgh  the 

interior  Parts  of  Africa,  from  the  Cape  of  Good  Ho^e  t* 

Morocco, 

{Concluded  from  p-  78.] 

JL  HE  kingdom  of  Haouflk  dur  traveller  defcribes  as  thd 
inoft  beautiful  country  he  had  feert  finee>hi3  departure  from 
ihe  Cape.  On  the  caft  it  is  bounded  by  the  kingdom  of 
Mophaty  (Zanfara),  on  the  north  by  Fomingo,  on  the  weft 
oy  Feene,  and  the  fouth  by  the  kingdom  of  Baharai  The 
river  Niger,  which  interfe£i:s  a  pai"t  of  this  country,  renders 
it  fruitful,  and  conduces  greatly  to  facilitate  its  commercial 
intercourfe  ;  for  a  great  many  fniall  veiTels  go  from  Tambuk- 
too  to  Bdofu,  where  the  goods  are  unloaded  and  conveyed  td 
ihe  more  diftant  parts  of  the  country  by  cdravitis.  The  \m\A 
Is  fruitfulj  and  if  well  cultivated  wduld  be  exceedingly  pro- 
ductive. It  abouiids  with  animals  of  every  kind,  and  is  well 
fuppiied  with  timber  and  various  forts  of  fruit :  in  the  moun- 
tains are  found  fait  and  faltpetre,  and  in  the  forefts  honey  and 
wax.  The  greater  part  of  the  inhabitants  vC'car  long  drefles 
of  coloured  cotton  cloth  faftened  round  their  bodies,  and  in- 
ftead  of  fhoes  have  leather  thong-s  tied  crofswife  over  their 
feet :  orl  the  head  tb&y  generally  wear  a  piece  of  coloured 
cotton  or  woollen  cloth.  The  city  of  Haoufla  is  one  of  the 
largeft  in  Africa,  According  to  Damberger  it  is  half  a  day's 
journey  in  length  and  two  niiles  in  breadth. 

t)uring  the  cburfe  of  his  military  expeditioli  out  traveller 
Endeavoured  to  ffecure  the  friendftiip  of  feme  Moors,  and  td 
obtain  from  them  information  refpefting  his  future  jonrne)-, 
ks  he  had  refolved  to  effc6i  his  efcape  the  firft  favourable  op»f 
pbrtunity.  With  this  view^  arid  to  make  himfelf  better  ac- 
qiiainted  vi^ith  the  route,  he  obtained  permiffion  from  the 
king  to  repair  frequently  to  the  fuburbs  and  neighbourinff 
tountfy ;  but  on  tHefe  occafions  he  was  always  acegmp'aniea 
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■by  a  Moor,  who  had  orders  from  the  king  to  watch  his  riitfi 
■lions.   Finding  it  difficult,  therefore,  to  put  his  defign  in  exe- 
cution, he  refolved  to  purfue  another  plan :  he  went  no  more 
abroad,  but  remained  at  home,  pretending  to  be  lick.     The 
officer  who  had  the  care  of  the  Moors  having  inquired,  the 
fecond  day  after,  what  was  the  matter  with  him,  he  replied, 
that  he  apptehehded  being  attacked  by  a  fevei*.     When  this 
was  told  to  the  king,  his  majefty  eonfulted  one  of  the  priefts 
in  what  manner  Damberger  could  be  cured ;  and  the  prieft, 
much  to  our  traveller's  fatisfa6tion,  replied,  that  it  would  be 
.riecefl'ary  for  him  to  bathe  feveral  times  a  day.     In  confe- 
quence  of  this  prefcription  he  was  ordered  by  the  king  to 
bathe  in  a  fmall  lake  before  the  city  under  the  care  of  a 
Moor.    This  he  did  for  eight  days  without  any  hope  of  being 
able  to  effeft  his  efcape ;  bnt  on  the  ninth  day,  after  going 
out,  he  pretended  to  be  exceedingly  weak,  and  faid  he  had 
,  obtained  leave  on  that  account  to  remain  abroad  till  the  even- 
ing.    His  attendant,  believing  that  he  fpoke  the  truth,  in- 
formed him  that  he  would  in  the  mean  time  go  back  to  the 
town,  and  return  for  him  in  the  evening.     Scarcely,  how- 
ever, was  the  Moor  out  of  fight,  when  our  traveller  fet  off  as 
faft  as  he  could,  taking  the  road  to  the  capital  of  Feene,  at 
which  he  arrived  on  the  2Cth  of  September,  and  where  he 
remained  fome  months. 

This  city  is  fituated  on  a  barren  eminence,  which  in  the 
rainy  feafon,  that  is  to  fay,  in  the  months  of  June  and  July, 
is  fo  entirely  furrounded  with  water  that  it  is  impoflible  to 
.  walk  from  it  the  diftance  of  half  a  mile.     Thofe  whofe  bufi- 
;  nefs  or  occupations  render  it  neceflary  for  them  to  proceed 
further,  muft  employ  camels  or  horfes;  but  the  water  is  fo 
deep  that  they  are  often  in  danger  of  being  drowned.  The  city, 
which  is  well  built  according  to  the  African  mode,  is  about  two 
miles  in  circumference.  It  containsfour  principal  ftreets,  which 
crofs  each  other,  forming  at  the  place  of  their  interfeftioil 
-  a  market ;  where  there  are  expofed  for  fale,  not  only  the  pro- 
ductions of  Africa,  but  European  articles^  brought  thither  by 
caravans,  fuch  as  looklng-glalTes,  buttons,  needles,  toys,  &c. 
which  are  fold  chiefly  for  money  or  bullion.     The  caftle  lies 
on  the  wcttj  and  is  furrounded  by  a  wali^  which  on  one  fide 
*.  is 
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is  connected  with  the  walls  of  the  town.  Thefe  walls  are  con- 
flruded  of  common  ftones  and  flints ;  but  the  houfes,  which 
are  fometimes  two  ftories  higli,  are  built,  for  the  moft  part, 
of  ftraw,  leaves,  timber,  and  clay.     The  town  is  divided  into 
two  parts;  one,  confifting  of  houfes  called  Konho  borrobjam- 
gala,  or  the  hill  of  the  free  town,  is  inhabited  by  the  mer- 
chants, priefts,  and  magiftrates ;  the  other;  part,  called  Iliriy 
daho  konkoy  the  hill  of  the  black  land,  received  this  appel- 
lation, in  all  probability,  becaufe  the  huts  it  contains,  and 
which  are  inhabited  chiefly  by  Arabs  and  indigent  Moors, 
(land  in  a  place  where  the  foil  is  a  kind  of  black  earth.  • 
Befides  eighty  public  temples  and  mofques,  there  are  here  a 
great  many  private  temples  in  the  houfes  of  the  principal  in?- 
habitants.     Damberger  found  here  what  he  had  not  feen  for ,' 
a  long  time,  viz.  four  public  wells  :  each  of  them  was  walled 
round  in  a  neat  manner  with  flints,  and  had  a  winding  flair 
that  conduced  down  to  the  water.     They  were  not  fupplied 
Ayith  water  from  fprings,  but  by  the  rain  which  fell  in  the 
rainy  feafon ;  at  other  times  water  was  conduced  to  them 
by  conduits  from  the  Niger.     They  were  under  the  infpcc- 
tion  of  perfons  appointed  to  take  care  of  them,  and  who  had, 
fervants  whofe  bufinefs  was  to  open  and  fliut  them  ',  for  they 
were  always  kept  fliut  during  the  night.    According  to  Dam- 
berger, the  people  here,  in  cafes  of  fire,  do  not  employ  water 
to  extinguifli  it,  but  in  its  ftead  ufe  fand.     The  king  refides 
here  only  four  months  in  the  year;  the  remaining  part  of  it 
he  fpends  at  Sille,  or  in  fonie  other  town,  and  fometimes  alfo 
in  camp.     The  Arabs  employ  themfelves  in  agriculture,  and 
though  the  ground  is  covered  with  fand  they  obtain  gdbd 
crops;  for  the  land  is  fertilifed  partly  by  the  inundation  durinf 
the  rainy  feafon,  and  partly  by  manure. 

Our  traveller  left  this  place  on  the  7  th  of  April,  and  arrived 
at  Nahga,  from  which  he  proceeded  up  the  Niger  in  a  boat, 
and  on  the  nth  reached  Sille  or  Silla,  the  fecond  refidencp 
of  the  king  of  Feene.  It  is  fituated  clofe  to  the  Niger,  and 
is  larger  than  Feene,  but  not  fo  well  built.  It  has  two  prin- 
cipal ftreets  with  a  crofs  ftreet,  and  confifts  of  hqufes  and 
huts  fcattered  here  and  there  in  an  irregular  manner.  A 
canal  from  the  -I^iger  paiTes  along  the  crofs  flreet  for  the 
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pnfptffe  of  fupplying  the  town  with  water.  There  are  only 
afeouf  ^  hundred  ftone  houfes  in  the  tovvnj,  becaufe  the  ftones 
'  muft  be  brought  from  a  great  diftance;  but  the  number  of 
the  huts  is  confider^ble.  They  are  buih  of  the  trunks  of 
the  palm  tree,  and  coverefi  with  palm  leaves.  The  mofquea 
and  temples,  which  amount  to  about  a  hundred,  are  con- 
ftrufted  of  palm  lj|Bnches  interwoven  with  each  other,  and 
are  covered  in  the  fame  manner  as  the  huts. 

After  leaving  Sille,  our  traveller  fet  out  with  a  caravan, 
gnd  paffing  Muta,  Saatata,  and  Sanoho,  or  the  Gold  Moun- 
tains, reached  the  confines  of  the  kingdom  of  Nytokkay 
Here  the  caravan  refted  a  day,  and  then  crofling  the  Gatta 
Mahara,  or  Deiert  of  Lions,  which  is  fix  days  journey  in 
length,  arrived  among  a  people  called  the  Seegmartou^,  who 
refide  in  holes  and  caverns  of  the  mountains.  Thcie  people 
have  neither  king  nor  ruler,  but  live  in  a  ftate  of  unreftrained 
freedom,  and  form  excellent  foldlers,  who,  on  the  breaking 
cut  of  a  war,  are  taken  into  pay  by  fome  of  the  neighbouring 
nations.  • 

On  the  24th  of  May  the  caravan  afcended  a  large  chaii> 
of  mountains,  and,  continuing  their  journey  through  a  fandy 
defert,  arrived  on  the  ill  of  June  at  a  village  of  the  kingdom 
of  Watonieth,  where  they  halted.  On  the  5th  of  June  they 
afcended  another  chain  of  mountains,  cioflbd  the  Sampi 
river  by  fwimming,  but  were  expofed  to  great  danp;er  on 
.account  of  its  being  at  that  time  much  fwoUeo,  and,  paffing 
fome  fandy  plains,  reached  the  boundaries  of  the  kingdom  of 
Taniohjlta.  Here  they  were  attacked  by  a  horde  of  Arabs, 
and  loft  two  men  and  a  camel  3  but  they  elcaped  without 
further  lofs,  aqd  arrived  at  the  mountains  which  form  the 
|)oundaries  of  the  large  defert  of  Sahara. 

After  this  our  traveller  fell  fick  ne;^r  a  place  called  Euyfach, 
^nd,  being  left  behind  by  the  caravan,  remained  in  the  nex^ 
village,  under  the  care  of  a  Jew,  until  he  recovered.  He  then 
proceeded  cu  horfeback,  accompanied  by  fome  Moors,  to 
Tegorarin,  where  the  Moors  fold  him  to  a  flave-merchant, 
for  whom  he  m^de  various  articles  of  furniture,  and  who 
carried  iiim,  along  witfi  tour  young  female  {lavgs,  to  Omo- 
piOf  ^nd  refold  him  to  a  Moirelemi.     He,  ho^;^'ever,  did  not 
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long  remain  with  his  new  mailer ;  for  he  was  again  fold  to 
an  inhabitant  of  Mozzabeth,  who  in  four  months  fold  him 
to  a  merchant  of  Morocco,  who  carried  him  to  that  city. 

After  living  for  fome  time  with  this  mafter,  who,  inftead 
of  treating  him  as  a  flave,  behaved  to  him  with  great  kind- 
nefs,  he  was  redeemed  by  a  private  agent  of  the  French  Re- 
public, and,  taking  his  paffage  on  bqard  a  Dutch  fliip  bound 
to  Holland,  arrived  in  theTexel  on  the  9th  of  February  1797. 


XVII.  Notice  refpe^ling  the  Infcriptions  brought  from  Egypt 
by  the  Officers  of  the  FreJich  Amiy.  Read  in  the  pub  Hz 
Sitting  of  the  National  hiflitute  on  the  ^ih  of  January.  By 
C.  Ameilhon. 

X  H  E  valuable  monument  which  contains  thefe  infcrip- 
tions was  found  near  Rofetta  in  Eg)-pt  *.  Kxaft  impreffions 
of  them  were  taken  from  the  flone  itfelf  by  a  particular  pro- 
cefs,  invented  by  Marcel  and  Galland,  the  former  direftor, 
and  the  latter  corrector,  of  the  national  printing-office  efta- 
bliftied  at  Cairo ;  and  thefe  impreffions  were  tranfmitted  to 
the  National  Inftitute  at  Paris,  who  entrufied  them  to  me 
that  I  might  firft  examine  the  Greek  infcription.  The  firft 
of  thefe  infcriptions  is  in  the  hieroglyphical  orfacred  charac- 
ters; the  fecond  in  the  chara6lers  of  the  language  of  the 
country,  that  is  to  fay,  the  language  fpoken  at  that  period  by 
the  vulgar  in  Egypt;  and  the  third  in  the  Greek  charaders. 
The  laft  informs  us  that  f;hcy  all  contain  one  decree  ex- 
preflTed  in  three  languages. 

It  was  x\o  doubt  to  fecure  to  this  monument  an  unalterable 
exiftence  that  the  authors  of  the  decree  declared  that  it  fliould 
be  engraven  on  one  of  tl|ofe  ftones  diftinguifhed  by  their  hard- 
nefs }  which  agrees  with  the  report  of  general  Dugiia,  who 
certifies  that  the  Hone  is  a  granite.  This  wife  precaution  has 
not,  however,  been  attended  with  complete  fuccefs :  Time, 
which  devours  every  thing,  has  corroded  the  ftone  in  feveral 
places,  fo  that  none  of  the  infcriptions  are  entire. 

The  infcription  in  hieroglyphical  chara6lers,  the  knowledge 
*  Sec  the  Philofophical  Magazine,  Vol,  VIII-  p.  94. 
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of  which  is  the  mod  interefting,  is  mutilated  in  even^  P^rtj 
and  what  remains  of  it  is  not  above  half  what  it  ought  to  be. 

The   infcription  in  the  vulgar  language  of  the  countty, ; 
which  deferves  alfo  to  engage  the  attention  of  learned  ori- 
entalifts,  is  the  leaft  eftaced. 

The  Greek  infcription  has  fuffered  much  more  than  the 
preceding.  Of  the  fifty-four  lines  it  contains,  twenty-four 
have  been  more  or  lefs  altered  :  fonie  of  them  have  loft  above 
a  fourth  of  their  length,  which  disfigures  thg  t^%t  fp  as  to 
render  it  fometimcs  altoo-ethcr  unintcllijrible. 

But,  however  defcAive  this  infcription  may  be,  we  will 
venture  to  affert  that  there  is  nothing  hazardous  in  what  we 
are  going  to  fay  refpefting  it. 

This  infcription  attefts  that  it  was  a  monument  ere6led  ir^ 
honour  of  Ptolemy  Epiphanes,  the  fon  of  Ptolemy  Pliilo- 
pater  and  Arfinoe.  Ptolemy  Epiphanes  was  the  fifth  of  the 
fourteen  fovcrcigns  who  reigned  over  Egypt  after  the  death  of 
Alexander,  from  Ptolemy  the  fon  of  Lagus,  furnamed  Soter, 
or  the  faviour,  to  the  famous  Cleopatra.  This  monument 
was  erefted  in  confequcnce  of  a  decree  iflTucd  by  the  author 
rity  of  the  priefts,  who  had  aflenibled  at  Memphis  from  all 
the  diftriels  of  Egypt  to  celebrate  the  inauguration  of  the 
new  king,  the  fon  of  Ptolemy-Epiphanes,  The  name  of  the 
Ptolemy  who  is  the  objeft  of  the  inscription  is  fcarcely  ever 
repeated  in  it  without  being  accompanied  with  the  epithets, 
/ihi'oysrhving  or  immortal,  the  beloi'ed  fon  <f  ihc  gQcl  Ptha 
or  Vulcan,  the  god  Epiphanes,  mo/i.  gracious.  He  is  there 
compared  to  Vulcan,  the  great  Hermes,  Orus  the  fon  of  Ifi^ 
and  Ofiris.  His  father,  his  grandfather,  and  the  other  Ptpr 
lemys  his  anceftors  participate  with  him  in  the  honours  of 
this  pompous  preamble ;  after  which  comes  the  firft  part  of 
the  decree. 

The  priefts  explain  there  the  motives  on  which  it  is 
founded.  Thefe  motives,  in  general,  are  the  piety  of  the 
prince  tovi'ards  the  gods  and  his  beneficence  towards  men. 
The  infcription  fays  that  Ptolemy  Epiphanes  had  given  to 
the  temples,  and  the  priefts  who  ferved  in  them,  large  dona- 
tions in  money,  and  corn,  and  other  largeflTes  of  every  kii;d ; 
thftt  by.  the  force  of  his  arms  he  had  rcllored  tranquillity  to 
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Egypt;  that  he  had  afterwards  endeavoured  to  repair  the 
evils  occafioned  by  war,  and  to  make  the  people  comfortable 
by  remitting,  either  entirely  or  in  part,  the  ta.tes  that  were 
due,  or  by  diminifhlng  the  burthen  of  thofe  which  had  been 
eftabliflied  in  the  courle  of  his  reign.  The  infcription  adds 
that  he  had  caufed  the  prifons  to  be  opened  to  thofe  detained 
in  themi  and  had  difcharged  a  great  number  of  aecufed  per- 
fons  who  for  a  long  time  had  been  waiting  for  their  fententej 
that  he  had  ordered  that  all  the  rents  which  conftituted  the  do- 
mains of  thq  temples,  and  all  thofe  which  under  the  reign  of 
his  father  Ptolemy  Philopater  had  been  raifed  annually,  either 
in  money  or  in  kind,  from  the  vineyards  and  gardens,  for  the 
behoof  of  the  gods,  fliould  continue  to  be  pundlually  paid  as 
before ;  and  that  the  priefts  Oiould  not  pay  more  for  their 
perfonal  taxes  than  what  they  had  been  accuftomed  to  pay 
from  the  beginning  of  his  father's  reign. 

This  infcription  here  calls  to  remembrance  a  particular 
fa6l,  which  is  worthy  of  notice.  It  informs  us. that  there 
were  manufactories  of  linen  cloth  denoted  under  the  name 
o^  byjfus,  depending  on  the  temples,  and  that  a  certain  quan- 
tity of  this  merchandife  was  coUcAed  every  year  for  the  ufe 
of  the  navy  and  for  the  particular  fervice  of  the  prince ;  that 
Ptolemy  Epiphanes  on  a  certain  occafion  remitted  a  part  of 
this  tax,  and  that  on  another  he  fufpended  the  levying  of  it. 
This  prince  alfo  eftablifhed,  in  favour  of  the  people  and  their 
religious  worfliip,  various  ordinance?,  into  the  particulars  of 
which  we  cannot  enter  without  tranfgrefling  the  limits  allowed 
for  this  cxtraft. 

In  the  eighth  year  of  the  reign  of  Ptolemy  Epiphanes  there 
was  a  great  inundation  of  the  Nile.  This  prince  caufed  dykes 
to  be  conftrudled  to  confine  the  river  to  its  bed,  and  to  pre- 
vent it  from  overflowing  the  plains,  which  it  was  accuftomed 
to  do  almoft  every  year.  The  infcription  fpeaks  alio  of  the  ficf^e 
and  capture  of  Lycopolis  (the  city  of  the  wolves),  which  this 
prince  carried  by  aflault.  The  infcription  is  here  fupportcd 
by  hiftory,  from  which  we  learn  that  Lycopolis  adhiallv  re- 
volted againft  Ptolemy  Epiphanes,  and  that  after  entering  it  as  a 
conqueror  he  treated  the  inhabitants  with  great  feverity.  But 
if  he  puuiihed  with  the  utmoft  rigour  the  rebels  who  periifted 
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fai  their  revolt,  he  generoufiy  pardoned  thofe  who  retaffted  tH 
their  duty ;  he  was  evert  deiirous  that  tlieif  property  (hould 
be  reftored  to  them. 

The  ox  Apis  and  the  ox  Mnevls,  the  two  chief  deities  of 
the  religion  of  the  antient  Egyptians,  participated  ailfo  in 
thefe  acts  of  pious  liberah'ty.  "Carrying  /lis  forefight  fur- 
ther than  any  of  his  predeceflbrs,"  fays  the  iiifcription,  "  he 
affigned  confiderable  funds  for  defraying  the  expenfe  of  their 
funerals  and  interment,  for  fupporting  their  worfhip  and 
maintaining  their  temples.  The  gods  therefore,*'  continues 
the  infcription,  *'  to  reward  thefe  noble  actions,  conferred  on 
him  health,  ftrength,  victory,  andfall  thofe  advantages  which 
can  render  a  fovereign  happy." 

The  priefts  then  proceed  to  the  decree.  This  feccaid  part 
of  the  infcription  is  unfortunately  that  whtch  has  fuffered 
mod  from  the  injury  of  time.  It  may  however  be  clearly 
feen,  beyond  all  manner  of  doubt,  that  it  is  there  fdid  that 
all  the  temples  which  had  been  before  conftruAed  in  honour 
of  Ptolemy  Epiphanes,  and  the  other  four  Ptolemys  his  pre- 
<leceffors,  were  to  be  greatly  enlarged  and  embeliifhed ;  that 
in  each  of  tlicfe  temples  a  ftatue  fhould  be  ereded  to  Ptolemy 
Epiphanes,  to  be  called  the  ftatue  of  Ptolemj  the  defender  o/" 
Egypt ;  that  before  it  fhould  be  placed  the  principal  divinity 
of  the  temple  prefenting  to  him  the  attributes  or  trophies  of 
viclorv;  that  the  priefts  (hould  perform  their  fervice  near 
thefe  images  three  times  a  day  ;^  and  that  there  fiiftuld  be  de- 
pofited  in  the  fan6luary  of  the  temples  a  fmall  ftatue  of  the 
new  god  inclofed  in  a  fmall  temple  or  flirine ;  that  the  fmall 
temple  and  ftatud  ftiould  be  carried  like  thofe  of  the  other  gods' 
during  thofe  grand  folemnities,  when  it  Was  cuftomary  tof" 
take  them  from  the  tenifiles  to  bear  them  in  public  procef- 
fion,  on  which  account  thefe  folefnnities  were  called  Exodia,' 
or  ifluing  from  the  temples. 

Notwithftanding  the  ruin  of  this  part  of  the  infcription,' 
and  the  diforganifation  of  the  text,  wliich  increafcs  as  we  ad^ 
vance,  we  can  difcover  that  it  contains  certain  details  re- 
fpefting  the  worftitp  of  the  new  deity.  Allufion  is  made  in 
particular  to  a  grand  feftival,  which  was  to  commence  at  the 
neomcnia  of  the  month  Thoutli,-  and  to  continue  five  days, 
6  during 
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^during  which  the  priefts  were  to  appear  with  crowns  on  their 
heads. 

In  regard  to  the  date  of  this  curious  monument,  it  maybe 
fixed,  without  niuch  fear  of  being  miftaken,  at  the  year  186 
before  the  Chriftian  aera.  Ptolemy  Epiphanes,  indeed,  hav- 
ing died,  according  to  the  beft  chronologifts,  in  the  year  177 
before  the  common  sera,  it  follows,  that  the  inauguration  of 
his  fon,  which  took  place  nine  years  after,  muft  be  referred 
to  the  year  j  86.  But  the  infcription  and  inauguration  of 
Ptolemy  Philometor,  the  fon  of  Ptolemy  Epiphanes,  are  of 
the  fame  epoch  as  the  infcription  attefts. 

We  (hall  not  here  attempt  to  fupply  what  is  wanting  in 
the  text  of  the  infcription.  This  attempt  would  be  ufelefs 
«nd  rafli ;  nfelefs,  becaufe  the  fecond  infcription,  which  is  in 
the  antient  language  of  the  country,  and  the  third,  viz.  the 
Greek  infcription,  muft  reciprocally  fupply  what  has  been 
loft;  rajhy  fince  in  the  latter  cafe  it  might  happen  that  the 
reftitutions  made  in  the  Greek  infcription  by  that  which  pre- 
cedes it,  might  formally  contradi6l  the  fupplementary  addi- 
tions of  the  commentator. 

It  muft  howevTer  be  acknowledged,  that  I  have  not  carried 
my  fcruples  fo  far  as  not  to  venture  to  finifh  a  word  begun, 
or  not  to  terminate  a  phrafcj  the  fcnfe  of  which  might  be 
doubtful  when  the  words  preferved  neceflarily  fuggefted  thofe 
which  had  difappeared.  I  have  not  even  abftained  from 
making  fomc  conjeftures  refpeiling  certain  parts  of  the  in- 
fcription where  tht  text  was  fo  much  deftroyed  that  the  leart 
trace  of  it  did  not  remain. 

This  firft  labour  on  the  Greek  infcription  of  Ptolemy  Epi- 
phanes may  be  of  fome  utility  to  thofe  who  are  lo  exercife 
their  talents  on  the  fecond,  in  order  to  proceed  afterwards  to 
the  explanation  of  the  firft.  But  it  muft  be  confefled  that 
the  ftate  of  thefe  three  infcriptions,  and  that  in  particular  of 
ihe  hieroglyphical  chara6iers,  gives  reafon  to  think  that  great 
<lifficulties  muft  be  overcome,  and  great  efforts  made,  lo  a^^- 
complifti  the  propofed  end. 
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THOLLET,  Member  of  the  Kdtmial  IriJiHute^  ^c* 

\^  H'EKf  IS1"S  have  long  been  looking  for  Berthollet's  work 
on  this  ftibje6t,  which  has  at  laft  made  its  appearance,  and 
contains  much  new  and  ufeful  matter*  A  mere  analyfis  of 
the  work  would  be  of  little  ufe  to  our  reaiders  j  weiliall  there- 
fdre  prefcnt  extrafts  of  fuch  parts  as  may  tend  to  make 
them  acquainted  with  the  nature  of  the  fafts  on  which  he 
founds  his  theory,  and  which  deferve  the  attention  of  every 
t-hemift. 

BerthoUet  divides  his  memoif  into  fifteen  articles. 

t.  Ih  the  firii:,  after  an  eulogy  on  Bergman,  he  ilates  hiu 
intention  to  be,  *•  to  prove  that  eleftive  affinities  do  not  a£t 
like  abfolute  forces,  by  which  one  fubllance  in  a  combina- 
tion would  be  difplaccd  by  another ;  but  that,  in  all  the  com- 
pofitions  and  decompofitions  which  are  produced  by  ele£live 
affinity,  there  is  a  diftribution  of  the  combined  fubllance 
among  thofe  which  exercife  contrary  affinities;  and  the  pro- 
portions  of  this  diftribution  are  determined  not  only  by  the 
energy  of  the  affinity  of  thefe  fubftances,  but  alfo  by  the 
quantity  with  which  they  aft ;  fo  that  quantity  can  make  up 
for  the  force  of  affinity,  in  order  to  produce  the  fame  degree 
of  faturation. 

"  If  I  eftablifh,"  adds  the  author,  "  that  the  quantity  of 
a  fubftance  can  make  up  for  the  force  of  its  affinity,  the  re- 
fult  will  be,  that  its  aftion  is  in  proportion  to  the  quantity 
necelTary  to  produce  a  determinate  degree  of  faturation.  I  give 
the  nalne  olmaji  to  that  quantity  which  is  the  meafure  of  the 
capacity  of  the  faturation  of  the  different  fubftances.  Ih  com- 
paring, therefore^  the  affinities  of  fubftances,  I  Ihall  pay  at- 
tention to  the  ponderable  quantities,  which  in  this  comparifon 
ought  to  be  equal ;  but  in  comparing  their  a6lion,  which  is 
compofed  of  their  affinity  and  their  proportion,  it  is  their 
mafs  that  ought  to  be  confidered." 

The  author  therf  announces,  that  in  the  following  difcuf- 
(ions  he  will  chiefly  employ  *'  acids  and  alkalies,  (compre- 
hending among  the-  latter  thofe  earths  which  have  the  fame 
4  adion,) 
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.a<ftlon,)  becaufe  they  ad  with  a  force  fo  great  as  to  make 
the  influence  of  little  caufes  difappear ;  becaufe  tliey  often 
produce  comparable  degrees  of  faturation ;  and  becaufe  they 
give  refults  eafy  to  be  obferved."  But  the  confequence*. 
vvbich  Berthollct  draws  from  their  properties  he  applies  to 
ail  combinations;  and  feveral  examples  are  adduced  to  prove, 
that  the  principle  which  he  eftablifhes  extends  to  every  clvps- 
mical  action  of  bodies. 

After  having  proved,  by  direcSt  expeiim.ents>  that  the  che-? , 
mical  a<3;ioa  of  bodies,  the  forces  of  which  are  contrary,  de- 
pends not  only  on  their  affinity  but  alfo  on  their  quantity, 
the  author  announces,  that  he  means  to  felecQ:  obferv^lions^ 
refpefting  the  different  kinds  of  combinations,  which  will 
confirm  this  principle,  and  which  will  prove  its  extent. 
*^  I  jQiall  then  examine,''  fays  he,  '^  the  circumftances  by 
which  it  is  raodifie,d,  or  the  affe6lions  of  bodies  which  favour, 
or  leflen  their  chemical  a<ftion,  and  which  occafiqn  a  variety 
of  proportions  in  the  combinations  they  can  form.  I  (hall 
apply  thefe  confideratioi>s  to  cojnplex  affinities  and  to  thofe, 
of  compound  bgdics ;  and,  in  the  lafl  place,  I  fliall  endea- 
vour to  fix  the  bafis  on  whicl^  the  general  and  particular  the- 
ories of  chemical  pl^asnomena  depend. 

JI.  'Experiments  zvhich  prove  that  in  EUflhc  yljffinllies  the 
Suhjlances  which  exercife  oppojite  Affinities  di'vide  them- 
felves  in  that  which  is  the  Subject-  of'  the  Combination. 

To  demouflrate  the  truth  of  this  principle,  G.  Berthollct 
dcfcribes  feveral  experiments,  of  which  we  fliall  mention  the 
following :  "  I  kept  in  a  Hate  of  ebullition,"  fays  he,  '^  in  a 
fniall  quantity  of  water,  an  equal  weight  of  pot^fh,  purified, 
by  alcohol,  and  of  fulphat  of  barytes,  The  operation  was. 
performed  in  a  retort,  and,  confequently,  withqut  the  contaft. 
of  the  air :  the  rnixture  was  reduced  to  ^  flate  of  drynefs,  and 
the  refiduum  being  treated  with  alcohol,  which  djfTolved  the 
potafli,  and  after  that  with  \yater,  the  latter  effefilcd  a  folu- 
tion  which  ftill  exhibited  alkaline  properties.  The  alkali  w^s 
faturated  with  acetous  acid,  after  which  there  was  formed, 
by  evaporation,  a  pretty  cor^fiderable  quantity  of  fmall  cryf- 
tals,  which  had  all  the  characlers  of  fulphat  of  potafh ;  fq 
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that  the  fulphat  of  barytes  was  in  part  dccompofed,  and  th^ 
fulphur'ic  acid  was  divided  between  the  two  bajes. 

"  The  other  experiments  were  made,  ift,  with  fulphat  of 
potafli  and  lime;  2d,  oxalat  of  lime  and  potafli;  3d,  oxalat. 
of  lime  and  nitric  acid  :  4th,  phofphat  of  lime  and  potaih  : 
5th,  potafli  and  carbonat  of  lime :  6th,  foda  and  fulphat  of 
potafli. 

^^  In  all  thefe  experiments  the  bafes,  which  pafs  to  form 
with  acids  the  flirongeft  and  firmeft  combinations,  are  feen 
in  part  elimifiated  bjr  a  bafe  to  luhich  a  weaker  affinity  is 
afcribed,  fo  that  the  acid  is  divided  between  two  baJes.  Acids 
are  feen  alfo  eliminated  in  part  frovi  their  bafe  by  others^  the 
affinity  of  which  is  confidered  as  inferior,  fo  that  the  bafe  is 
divided  between  two  acids." 

The  author  obferves,  that  "  if  only  a  fmall  quantity  of  the 
decompofing  fubftance  be  employed,  the  effe£i  will  not  be 
fenfible ;"  and  concludes,  that  ^^  when  a  fubftance  a£ls  on 
a  combination,  that  which  is  the  fubje^l  of  the  combination 
divides  itfelf  between  two  other  fubftances,  not  only  according 
to  the  refpeftive  energy  of  their  affinity,  but  alfo  according  to 
their  quaritity." 

III.  Obfervations  which  corfrm  the  Principle,  that  Chemical 
Action  is  in  the  Ratio  of  the  Mafs. 

The  author  makes  obfervations  on  the  different  kinds  of 
combinations  expofed  to  elective  affinity,  and  examines  whe- 
ther the  principle,  that  chemical  aftion  is  in  the  ratio  of  the 
mafs,  cannot  he  exaftly  applied  to  explain  them. 

"  If  carbonat  of  potafli,"  fays  he,  "  be  treated  with  lime, 
the  whole  of  the  carbonic  acid  cannot  be  taken  from  the  pot- 
afli even  by  performing  fuccdiive  operations  with  more  lime ; 
and,  if  the  liquid  be  evaporated,  the  rcfiduum  ftill  effervefces 
when  faturated  with  acids — becaufe  the  potafli  which  re-' 
mains  prefent  with  the  lime  oppofes  its  action;  and  the 
more  carbonic  acid  the  lime  has  taken  up,  the  more  powerful 
the  potafli  becomes  to  defend  its  own  combination  with  the 
carbonic  acid  ;"  or,  in  other  words,  to  rcfifl;  decompofition. 

**  When  an  equilibrium  is  eftabllihed  between  the  a<9:ion 
of  the  lime  and  the  refiftance  of  the  pplafli,  if  the  liquor  be 
■  filtered 
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filtered  and  evaporated,  the  alkaline  part,  which  is  fupcr- 
abundant  to  the  conftitution  of  the  carbonat  of  potafh,  that 
is  to  fay,  all  the  portion  not  defended  by  a  fufhciently  large 
niafs  of  carbonic  acid,  may  be  taken  away  by  a  weak  affinity. 
Alcohol  has  this  property:  by  its  meaps  afeparation  may 
be  eiFe6led;  the  carbonat  of  potafjj  remains  in  folution  in  a 
little  water,  while  the  alcohol  of  the  ■potajh  is  fupernatant.  The 
carbonat  of  pot^fh  which  is  feparated  might  be  treated  alfo 
with  lime,  and  by  this  fecond  operation  be  reduced  to  a  quan- 
tity which  might  be  neglefted." 

C.  BerthoUet  quotes  alfo  other  experiments  refpe6ling  che- 
mical aftion  being  in  the  ratio  of  the  mafs. 

''  If  a  carbonat  with  excefs  of  potafh  be  treated  with  al- 
cohol, a  part  only  of  its  excefs  of  potafli  is  taken  from  it. 

''  The  other  neutral  falts  have  alfo  the  property  of  retain- 
ing a  part  of  the  potafh  vvhci;  the  latter  is  in  excefs. 

*'  It  is  known  alfo  that  the  phofphat  of  lime  cannot  be 
entirely  decpmppfed  by  the  fulphpric  acid,  though  the  latter 
is  ranked  as  having  a  ftronger  affinity  for  lime  than  the  phof- 
phoric  acid  ha?. 

"  The  cafe  is  the  fanie  when  fulphat  of  alumina  is  decom- 
pofed  by  ammonia :  tjie  precipitate  4l\yays  contains  fulphuric 
acid. 

"  If  magnefia  be  precipitated  from  its  fulphat  by  potafli, 
the  magnefia  retains  alfo  fulphuric  acid ;  for,  when  the  mag- 
nefia is  urged  by  heat,  it  has  afterwards  a  pretty  ftrong  favour 
of  fulphat. 

"  All  thefe  experiments  prove  that,  in  chemical  analyfis, 
chemifts  fall  into  an  error  when  they  take  for  the  real  weight, 
either  of  the  alumine  or  of  the  magnefia  which  may  be  found 
in  the  compound  fubfl;ance,  that  of  the  precipitate  formed  by 
an  eleftive  affinity. 

*'  It  refults  from  the  preceding  obfervations,  and  many 
others  which  rnight  be  quoted,  that  in  ele6tive  affinity  tbe 
fubjeft  of  the  combination  divides  itfelf  between  two  fub- 
ftances,  which  a<Sl  on  it  in  the  ratip  of  the  forces  which  they 
may  oppofe  to  each  other. 

**  One  circumftance  which  merits  attention,  and  which 
particularly  proves  that  chemical  a6tion  depends  as  much  ou 
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the  qaantitres  as  on  the  affinities  of  the  fubft^nces,  is,  th»t  it 
i«  fuificieut  to  vary  the  quantities  to  obtain  oppofiic  refults.'* 

IV.  Of  tie  JShdifi cations  of  the  Obemical  ^4&hn  -ivbicfb  anja 
fro?>t  the  InfoltihUiiy  of  Subjiances. 
The  author  fuccefflvcl}'  examined  the  alTe^^tons  of  bodies 
which  maydifguifc  or  alter  the  moditications  of  ihe  principle 
cftablifhtd  in  the  precedhig^  articles.  He  proves,  by  a  number 
of  experiments,  itt.  The  manner  in  vi-hich  an  infoluWe  fnb- 
ftance  a6^s  when  oppofed  to  a  combination :  2d,  If  a  fub- 
ftance  has  any  folubility,  its  action  iscompofed  of  that  of  the 
part  difl()lved  and  of  that  which  retains  its  folidity  :  ^d,  That 
if  an  infolublc  coi^ibination  be  attacked  by  a  liquid  fubftance, 
the  inconveniences  of  infolubility  foon  difappear,  when  it  is 
fufficient  that  the  infoluble  fubftance  fliould  lofe  a  part  of  it:$ 
conilituent  principles  to  become  liquid. 

The  author  then  proceeds  to  the  examination  of  the  dif- 
ference of  the  fpccitic  gravity  between  the  infoluble  and  li- 
quid fubftanc^'.  According  to  him,  it  has  an  influence  on 
their  refpc6tivc  action,  even  when  agitation  and  heat  are  em- 
ployed, becaufe  it  continually  tends  to  feparate  the  infolublc 
fubftance,  and  to  withdraw  it  from  the  force  oppofed  to  it : 
thus  there  is  a  diflcrence  in  this  refpe(5l  between  the  fulphat 
of  barytes  and  aluminc. 

In  the  laft  place,  if  infolubility  prevents  the  proportions 
which  ought  to  refult  from  the  oppofite  forces  from  being 
eftabliftied,  it  occafions  flownefs  in  thofe  which  can  be  efta- 
bjiflied  ;  and  it  may  eafily  give  rife  to  deception  by  the  ap- 
pearances which  it  produces  at  the  commencement  of  an 
operation,  fuch  as  when  concentrated  fulphuric  acid  is  mixec^ 
with  afolution  of  potafh,  or  any  other  fait  that  requires  a  large 
portion  of  water  to  diflblveit:  the  acid  immediately  com- 
bines with  the  water,  and  the  fait,  which  lofes  its  liquidity, 
is  precipitated ;  but,  by  prolonging  the  operation  and  mul- 
ti[>^ying  the  cOnta«5l,  the  fait  diflblves,  and  enters  into  com- 
bination with  the  liquid. 

V.   Of  Cohefion  and  CrjfinUifation. 
The  cohefion  of  the  moleculx  of  a  body  is;  owing  to  the 
reciprocal  alTuiitv  of  thefe  nioleculas  j  it  is  a  force  which  mufi 

"    ■'  ■ ■  '      b& 


# 

tie  t.d^u'5  of  Affiyiity.  J5I 

^e  furmouhtetl  by  the  adion  of  the  fubftance  that  tdnds  to 
combine  with  thefe  parts,  or  to  dcoompofc  their  combination. 
It  is  well  known  that  argil,  the  parts  of  which,  by  deficca- 
lion,  have  acquired  a  ftrong  adhefion,  is  no  longer  attacked 
by  an  acid  which  has  the  property  of  diflblving  it  when  it  is 
in  another  (late. 

It  is  this  reciprocal  affinity,  alfo,  of  the  faline  parts  that 
produces  cryftallifatlon^  and  the  latter  in  chemical  action  has 
eti'ecls  which  deferve  attention.  On  this  fubjett  the  author 
prefents  fome  confiderations,  as  well  as  on  the  force  produced 
by  cryfta^lifation  in  a  falinc  folution.  '*  It  eftablifhes,"  fays 
he,  *'  a  boundary  to  the  degree  of  the  faturation  with  a  fait 
to  which  tlie  water  can  attain ;  fo  that,  if  it  does  not  diffolve 
a,  larger  quantity,  it  is  not  becaufe  its  affinity  for  it  is  fatisfied, 
but  becaufe  it  has  no  longer  fufficient  power  to  overcome  the 
refiftance  of  the  cryftallifation."  From  thefe  and  other  con- 
liderations  Benhollct  concludes,  that  the  force  of  cohefion^ 
which  had  been  conlidered  only  as  an  obltacle  to  folution, 
determines  the  quantities  of  the  fubftances  which  can  be 
put  in  action  in  a  liquid,  and  tKcreby  modifie.-;  the  conditions 
of  the  chemical  action  :  it  is  that  alio  which  caufcs  thofe  fc- 
parations  that  take  place  either  by  cryitallilation  or  precipita- 
tion, and  which  eltablifties  the  proportions  of  the  combina- 
tions which  are  formed  in  feparatiug  from  the  liquid  when 
th«  property  of  being  in fol able  depends  on  thefe  proportions. 

VI.    Of  the  Elafticiiy  of  thofe  Sicbjlances  whuh   exercife  a 
Chemical  A£tion, 

When  a  fubftance  efcapes  in  the  form  of  traf',  in  proportion 
as  it  is  difeiigaged  from  an  intimate  combination,  the  whole 
portion  which  atliunes  the  elaftic  ftate  does  not  contribute  to 
the  refiftance ;  fo  that  this  fubftance  no  longer  ails  according 
to  its  mafs :  the  fubftance  oppofed  to  it  may  then  render  the 
decompofition  complete,  and  it  will  be  fufficient  to  employ 
the  quantity  which  would  have  been  neceffary  to  form  imme- 
diately the  combination  into  which  it  ought  to  enter,  or,  at 
leaft,  a  fmall  excefs  only  will  be  required.  *'  This  is  what 
happens,"  fays  Berthollet,  "  in  regard  to  carbonic  acid  when 
it  forms  a  carbonat,  and  when  another  acid  is  oppofed  to  it : 

the 
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the  latter,  which  afts  according  to  its  mafs,  even  if  It  (houldf 
have  an  affinity  inferior  to  that  of  the  carbonic  acid,  may 
fucceflively  expel  it  from  the  combination  until  no  more  of  it 
remains,  provided  it  be  employed  in  a  quantity  fomewhat 
fuperior  to  that  which  would  be  neceflairy  to  form'  its  com- 
bination immediately  with  the  bafe. 

It  refults  from  all  the  fads  exhibited  by  the  authof,  that 
elafticlty  produces  effects  analogous  to  thofe  of  the  force  of 
cohefion,  by  modifying,  in  a  contrary  manner^  the  effects  of 
the  affinity  proper  to  each  fubflance* 

Vlt.    Of  the  Aaion  of  Caloric. 

Under  this  head  Berthollet  examines  the  aftion  of  caloric 
on  bodies,  and  the  phaenomena  it  produces  in  the  different 
combinations  or  decompofitions.  He  alfo  gives  a  great  many 
experiments  on  efflorefcence  dnd  on  folvents* 

Wiiat  the  author  underflands  bv  efflorefccnce  is  the  pro- 
perty which  a  fubftance  has  of  rifing  above  the  mafs,  and  of 
thereby  feparating  itfelf  from  the  chemical  adlion. 

"  To  make  foda,"  fays  he,  *^  to  rife  by  efflorefccnce  it 
muft  be  combined  with  carbonic  acid,  which  it  is  able  to  take 
>ip  from  the  atmofphere ;  but  the  a6lion  of  carbonic  acid^ 
furniflied  in  very  fmall  quantity,  and  in  an  elaftic  ftate,  can- 
not add  fcnfibly  to  the  force  that  produces  the  feparation  of 
the  foda  from  the  combination  in  which  it  exifls ;  it  only 
v/ithdraws  the  eliminated  portion,  and  prevents  it  from  con- 
tinuino;  t<i  a6t  on  the  combination." 

In  regard  to  the  employment  of  fol vents,  the  author  efta- 
blifhcs  as  a  principle,  that  the  objeft  is  to  overcome  the  refift- 
ance  arifing  from  the  cohefion  of  the  parts  required  to  be  put 
in  aftiortj  or  from  their  elafliclty,  and  to  multiply  their  na- 
tural contacl. 

Solvents  aA  on  the  fubftances  they  diffolve,  by  their  af- 
finity and  by  their  quantity,  as  do  all  the  fubflances  which 
tend  to  combine,  and  every  thing  that  belongs  to  comblna- 
ation  mull  be  applied  to  them  :  the  author,  for  an  example^ 
takes  water,  which  is  oftencft  employed  as  a  folvent.  Ber-^ 
thollet  then  examines  thofe  circumftances  in  which  this  action 
can  fcnfibly  change  or  modify  the  refults.     This  leads  him  to 
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prefent  a  fcries  of  experiments,  according  to  which  he  efta* 
blifhes  his  theory;  and  he  concludes  with  fome  obfer\'alion3 
on  caloric.  "  It  afts,"  fays  the  author,  *'  on  bodies  not 
equally  dilatable,  in  a  manner  analogous  to  folvents,  by  com- 
bating the  force  of  cohefion,  and  thereby  putting  the  parts 
in  a  (late  to  exercife  their  reciprocal  action.  Its  a6lion  con- 
curs with  that  of  the  folvents  to  oppofe  the  force  of  cohefion; 
and  hence  it  happens  that  the  folution  of  a  fait  by  water 
varies  according  to  the  degrees  of  temperature.  When  ca- 
Joric  a€ts  on  bodies  unequally  dilatable,  it  produces  fepara- 
tions  and  new  combinations  independently  of  the  affinity 
peculiar  to  thcfe  fubflances,  in  the  fame  manner  as  folvents 
^hen  afting  on  bodies  unequally  foluble. 
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S  the  conftruiSlion  and  ufe  of  this  valuable  inftrument, 
the  only  one  yet  invented  which  can  convey  to  the  mind  any 
Accurate  ideas  refpefting  high  degrees  of  heat,  and  enable  us 
to  compare  them  with  each  other  and  with  lower  degrees,  is 
very  generally  known,  a  long  defcription  of  it  would  be  fu- 
perfluous.     We  Ihall  therefore  briefly  obferve,  that  its  indi- 
cations are  obtained  from  the  property  which  all  clavs  poflefs, 
of  fhrinking  or  being  diminiflicd  in  bulk  by  expofure  to  heat ; 
that,  confequently,  any  piece  fitted  into  a  tapering  gauge  (for 
inftance,  a  feftor  opened  a  little,)  will,  after  expofure  to  a 
tuflicient  degree  of  heat,  pafs  further  into  the  gauge  ;    and 
that,  the  greater  the  degree  of  heat  it  has  experienced,  the 
greater  will  be  its  diminution  of  volume,  and  the  deeper  will 
rt  go  into  the  gauge.     Different  divifious  marked  on  the  fide 
of  the  gauge  will,  of  coirrfe,  give  the  comparative  degrees  of 
heat,  to  which  pieces  of  the  fame  clay,  fize,  and  form,  may 
have  been  expofed.     Mr.  Wedgwood's  gauge  confifts  of  two 
rulers  or  fiat  pieces,  a  quarter  of  an  inch  thick  and  24  inches 
long,  fixed  upon  a  fmooth  fiat  plate,  5-ioths  of  an  inch  afun- 
<ier  at  one  end  and  3'ioihs  at  the  other,  fo  that  they  include 
between  them  a  long  converging  canal  or  groove ;  and  the 
rule  which  forms  one  of  the  fides  of  this  groove  is  divided 
Vol.  IX.  U  into 


J54  On  Mr.  fVedgivood' s  Pjrcmeier, 

into  Inches  and  tentlis.  The  pyrometer  pieces  are  made  o£ 
a  particular  kind  of  Coniifli  clay  by  means  of  moulds,  and 
are  pared  afterwards,  when  dry,  by  a  paring-gauge,  to  infure 
their  being  all  of  one  fize  as  to  length  :  a  variation  in  the 
other  dimentions  is  of  no  coniequence,  as  it. is  by  the  length 
their  flirinkage  is  to  be  afterwards  nieafured.  , 
.  By  means  of  a  limilar  gauge,  but  by  employing  the  expan- 
fion  of  a  piece  of  (ilver  by  heat,  Mr.  Wedgwood  fucceeded 
in  obtaining  a  knowledge  of  the  intermediate  degrees  of  heat 
between  that  of  boiling  mercury  and  the  zero  of  his  own 
fcale;  from  which  he  afcertaiiied,  that  one  degree  of  his  was 
equal  to  130°  of  Fahrenheit's  fcalc,  and  that  the  zero  of  his 
corrcfponded  to  1077^  F.  Confequently,  to  accommodate 
the  refults  obtained  by  the  pyrometer  to  Fahrenheit's  fcale, 
all  that  is  neccfiary  is  to  multiply  the  pyrometric  degrees 
by  130,  and  to  the  produ6t  to  add  1077^. 

It  is  pretty  generally  believed  that  the  pyrometer  pieces 
\vhlch  have  of  late  been  prepared,  do  not  give  the  fame  re- 
fults with  thofe  which  were  firft  made  by  Mr.  Wedgwood  j 
a  circumllance  which  makes  it  extremely  defirable  that  the 
quantities  and  kinds  of  earth,  neceflary  to  form  fuch  rolls  as 
will  always  give  correct  refults,  fliould  be  accurately  afccr- 
tainedi 

From  Mr.  Wedgwood's  own  experiments,  it  apptars  that 
the  clay  he  made  ufe  of  in  the  conflru6fion  of  his  lirit  pieces 
eonfifted  of  two  parts  of  pure  filiceous  earth  to  three  of 
argil  *. 

C.  Vauquellrt^  who  has  analyfed  Mr.  Wedgwood's  pyro- 
meter pieces  t}  ftates,  that  they  contain  64*2  parts  of  pure 
filex,  25  parts  of  argil,  6  of  lime,  0*2  oxvd  of  iron,  6'Z  of 
water.  Thefe  quantities,  confequently,  with  an  addition  of 
water  to  convert  the  whole  into  a  pafte,  fliould  ferve  for 
making  pyrometer  pieces  equ$I  in  powers  to  thofe  of  Mr, 
Wedgwood.- 

.  Whether  C  Vauquelin  analyfed  nt^-  or  old  pieces,  that 
be  obtained  refults  fo  different  from  thofe  of  Mr.  Wedgwood ; 
whether  he  be  aware  that  there  is  any  difference  between 

•■•■  Phllofjphirnlfraitfa^iot-s  1781. 
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them ;  or  whether  there  be  really  any  difference  except  what 
may  arife  from  the  force  applied  in  filling  the  moulds  in 
which  the  pieces  are  formed,  are  points  which  we  cannot 
determine. 

However  this  may  be,  C.  Gazeran,  proceeding  oh*  the  idea 
of  Vauquelin,  has  been  endeavouring,  and  with  fonie  fuccefs, 
to  make  from  the  clays  found  inFrahcc  (which  contain  from 
30  to  40  per  cent,  of  argil)  pyrometric  rqlls  applicable  to 
Wedgwood's  fcale  *.  He  fmds  the  white  clays  which  con- 
tain the  largeft  proportion  of  alumine  to  anfwer  beft.  That 
which  he  made  ufe  of  contained  in  100  parts,  " 
Argil  -  -  -         34  09 

Silex  -  -  -         41-11 

Water         -         -         -         i9'25 
Lime  _  ,         _  2*30 

0,xvdofiron  -         -  0*75 

Xiofs  0-55 

Of  this  clay  he  took  150  parts  by  weight,  which  he  pafled 
through  a  fine  fieve ;  to  this  he  added  6^  parts  of  Fontaine- 
bleau  fand,  waflied  and  well  triturated,  and  200  parts  of 
water.  This  mixture,  having  been  ftirred  once  a  day  for 
three  weeks,  was  kneaded,  for  the  fpace  of  two  hours,  till  the 
pafte  was  perfeftly  homogeneous.  It  was  now  allowed  to 
dry  in  the  air  till  it  had  loft  170  parts  out  of  the  200  of  water 
which  had  been  employed,  and  then  moulded  in  cylinders 
made  of  tinned  iron  and  of  a  proper  fize.  The  pafte  was 
preflfed  in  the  moulds  for  two  hours  with  the  weight  of  a 
kilogram  (two  pounds  three  ounces).  The  pieces  were  theij 
dried  in  a  ftove  for  24  hours  in  a  heat  of  122^  of  Fahrenheit, 
and  afterwards  adjufted  to  fit  zero  of  Wedgwood's  fcale. 

Two  of  thefe  agreeing  in  weight,  within  a  centigram,  with 
thofe  of  Wcdsrwood,  having  been  expofied  with  two  of  his  to 
a  ftrong  heat  in  a  clbfe  crucible  for  an  hour  aqd  a  halfj 
Gazeran's  indicated  the  temperature  by  one  of  his  pieces 
159°  and  by  the  other  160°,  i.  e.  159!°.  Wedgwood's  gave 
150"  and  160,  i.  e.  159°,  which  is  a  ftriking  coincidence. 

C.  Gazeran  obferves  that   Mr.  Wedgwood's  pyrometers 
have  frequently  varied  4'',  6"",  and  9°  from  each  other,   (we 
*  Annales  de  Cbimie,  No.  io5, 
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wifh  he  had  mentioned  whether  all  were  taken  from  the 
fame  box,)  whereas  with  his  own,  he  fays,  the  variations 
have  only  been  from  a  half  to  a  whole  degree,  and  they  exhi- 
bited no  (igns  of  vitrification  when  expofed  to  a  heat  able  to 
fufe  iron  and  deftroy  the  heft  Heflian  crucibles. 

From  his. experiments  he  infers,  that,  if  a  clay  be  employed 
which  contains  34  per  cent,  of  argil,  and  either  rock  cryftal, 
triturated  white  fand,  or  pure  filex  be  added  to  it  to  make  up 
the  proportion  before  noted,  pyrometer  pieces  may  at  any 
time  be  formed  equally  refractory  with  thofe  of  Mr.  Wedg- 
wood, and  whofe  power  of  contra6lion  will  be  exactly  the 
fame  as  his. 

But  why  lliould  natural  clays  be  made  ufe  of  at  all  for 
forming  pyrometers,  which  mud  fometimes  vary  in  the  pro- 
portions of  their  component  parts,  even  when  taken  from  dif- 
ferent parts  of  the  fame  bed  ? 

If  there  be  any  difTerenc-e  between  the  Englifh  pyrometers 
now  made  and  thofe  firft  prepared  by  Mr.  Wedgwood,  it 
moft  probably  arifes  from  fome  fuch  caufe ;  and  the  fame 
-difference  may  be  expelled  to  be  found  in  beds  of  clay  in 
France.  It  does  not  feem  inipoflible  that  chcmifts  every  where 
might  agree  to  employ  the  fame  proportions  of  fure  argil, 
filex,  and  water,  in  the  fomiation  of  pyrometers.  Even  if  the 
argil  were  not  abfolutely  pure,  if  they  employed  argil  obtained 
always  by  <he  fame  means  (as  from  alum  by  ammonia,  the 
alum  having  previoufly  undergone  feveral  folutions,  filtra- 
tions,  and  cryftallifations  to  free  it  from  foreign  matters), 
they  would  be  fare  to  form  pyrometers  which  would  give 
fimilar  refults.  Lime  and  iron  fhould  be  completely  excluded, 
as  ingredients  which  muft  render  the  pyrometers  lefs  refrac- 
tory. 

If,  in  making  pyrometers  by  fuch  means  as  we  have  pror 
pofed,  fuch  proportions  could  be  fallen  upon  as  would  agree 
in  the  refults  with  Mr.  Wedgwood's  firft-made  pyrometers. 
It  would  be  a  great  convenience  to  men  of  fcience,  as  many 
fafts  have  already  been  eftabliflied  by  the  indications  they 
afforded.  If  this  panuot  be  done,  one  of  the  two  folbwing 
welhods  might  be  adopted  :    Either, 

\ .  To  repeat  the  experiments  on  the  degrees  of.  heat  ne- 
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ceflVry  to  fufe  the  different  metals,  Sec,  &c.  and  note  them 
by  the  refults  obtained  from  the  pyrometers  made  from  known 
materials',  noting,  at  the  fame  time,  how  many  degrees  of 
the  mercurial  thermometer  correfpond  to  one  on  Wedg- 
wood's fcale.     Or, 

2.  The  obje6l  in  view  might  perhaps  be  more  eafily  at- 
tained by  accommodating  the  width  of  the  two  pieces  of  brafs 
in  Wedgwood's  fcale  to  the  (lirinkage  of  the  new  pyrometers, 
in  fuch  a  manner,  that  at  the  wide  end,  or  zero,  they  might 
remain  as  at  prefent,  and,  by  making  them  approach  to  or 
recede  from  each  other  at  the  other  end,  receive  the  new 
pieces  at  that  part  of  the  gauge  which  fliall  indicate  the  proper 
degree,  obtained  by  comparing  the  refulta  of  fome  experi- 
ments made  with  them  and  fome  of  Mr.  Wedgwood's  old 
cylinders,  which,  though  fcarce,  may  ftill  be  had. 

We  fliall  make  ourfelves,  perhaps,  better  underftood  by 
afluming  fuppofed  refults  to  fliow  the  kind  of  alteration  that 
would  be  neceffary  to  accommodate  the  indications  of  the 
new  pyrometers  which  we  propofe,  to  thofe  which  have  been 
determined  by  Mr.  Wedgwood's. 

Expofe  one  of  each  to  a  ftrong  heat  in  a  clofe  crucible. 
When  withdrawn,  fay  Mr.  Wedgwood's  indicates  iqo^,  and 
that  the  other  would  reach  110'.  In  this  cafe  the  new  py- 
rometer would  have  fljrunk  more  in  the  fame  dejjree  of  heat 
than  the  old  one ;  and  to  make  it  ftand  at  100%  the  true  de- 
gree by  Wedgwood's  fcale,  (which  we  think  ought  by  no 
means  to  be  altered,)  all  that  would  be  neceffary  would  be 
to  bring  the  ^des  of  the  gauge  fo  much  nearer  to  each  other 
at  the  narrow  end  of  the  groove  as  to  make  the  new  pyro- 
meter piece  flop  at  the  proper  degree.  If  thefe  two  pieces 
were  again  expofed,  together,  to  a  ffronger  degree  of  heatj  it 
would  be  found,  that  whatever  degree  Mr.  Wedgwood*.-; 
might  indicate  in  a  gayge  that  had  not  been  altered,  the  new 
pyrometer  would  alfo  indicate  in  the  one  that  had  been 
accommodated  to  it  after  the  former  txpofure  to  heat. 

If  the  new  pieces  were  foynd  to  flirink  lefs  than  the  old 

ones,  the  g?uge,  of  courfe,  would  require  to  be  proportionaliv 

widened  at  the  narrow  end,  to  allow  it  to  reach  the  degrtf 

indicated  by  Mir.  Wedgwood's  pyromieter ;  and  in  either  cafe, 

4  the 


158  li^-amination  of  the  received  DoSirines 

the  proportion  which  this  difference  in  the  width  of  the  gauge 
at  its  narrowed  end  might  bear  to  the  whole  of  its  prefent 
width  at  the  fame  end,  fhould  be  accurately  afcertained  to 
enable  chemifts  in  different  countries  to  obtain  a  uniformity 
in  their  refults. 


XX.  An  Attempt  to  prove  that  the  Matter  of  Heat ^  like  other 
Subjlaiices,  pojfcjfes  not  only  Volume  but  Gravity '^  being  a 
Second  RJJay  on  Caloric.  By  Alexander  Tilloch. 
Read  before  the  Afkefian  Society  November  1800. 


I 


N  the  hafty  eflay  read  before  this  Society  in  the  courfe  of 
our  laft  feflion  *  I  ventured  to  call  in  queftion  the  truth  of 
certain. commonly  received  doftrines  refpefting  heat  or  ca- 
loric,, mentioned  feveral  fa<?ls  which  admit  of  conclufions 
very  different  from  thofe  which  have  been  drawn  from  them 
to  fupport  the  do6lrines  referred  to ;  and  endeavoured  to 
fliow  that  heat  retains  uniformly  thq  fame  charadler,  proper- 
ties, and  mode  of  a6lion;  in  oppolition  to  thofe  who  contend 
that  it  is  foaietimesyi7Z;''/^/fc'  or  free,  and  at  other  times  laterJ 
or  fixed. 

I  alfo  endeavoured  to  prove  that  heat  is  a  real  diftin<5l  fub- 
"ftance,  and  not  a  mere  quality  or  accident  refulting  from  th?  • 
modification  of  matter.  I  ftiowed,  by  many  proofs^  that  it 
poffcfles  volume,  which  is  a  chara6leri(lic  of  matter;  that, 
when  expelled  by  chemical  combinations,  the  volume  of  th<; 
compound  is  lefs  than  the  fum  of  that  of  the  ingredients; 
and  that,  probably,  the  diminution  is  exa6lly  equal  to  the; 
volume  of  the  heat  that  has  been  thrown  out :  that,  on  the 
other  hand,  when  the  compound  is  increafed  in.  vo^umCj  it 
has  acquired,  from  the  contiguous  bodies,  a  portion  of  ca- 
loric, probably,  exa6tly  equal  in  volume  to  that  increafe : 
and,  to  be  brief,  that  the  general  laws  enumerated  in  my 
former  eflay,  and  which,  I  believe,  are  univerfally  admitted, 
being  fufficient  to  explain  all  the  known  phaenomena,  with- 
out  having   recourfe  to   the  dp6trine  of  latmif' as  diflin- 

'"'■  See  Pyilcfopbicul  Ma^azine^  .Vol.  VIII.  p.  70,.  1 19,  and  3 11. 
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guifKed  (rom  free  bea(,  the  dodlrine  ought  to  be  reje6led,  on 
the  received  axiom,  that  no  more  caufes  ihould  be  admitted 
in  phyfics  than  what  are  true,  and  fufficient  to  account  for 
the  phaenomena. 

I  alfo  fugfgefted  the  propriety  of  philofophers  turning  their 
attention  to  the  determining-  the  mafles  or  volumes  of  heat 
neceflary  to  produce  the  various  effefts  and  changes  which 
that  fubftance  operates  upon  bodies,  inftead  of  contenting 
themfelves  with  fpeaking  of  degrees,  to  which  they  annex 
no  correal  idea ;  and  exprefled  a  hope  that,  at  no  very  diftant 
period,  this  improvement  might  be  expected  in  ftience. 

In  venturing  to  call  in  queftion  the  truth  of  the  received 
dodlrines,  it  was  not  my  intention  to  depreciate  the  difco- 
veries  of  a  Black,  a  Crauford,  a  Lavoiiier,  or  a  Cavendifh  ; 
men  whofe  memories  will  be  cherifhed,  while  the  world  en- 
dures, by  every  lover  of  fcitnce.  Their  genius,  their  pcr- 
fevering  induftry,  their  penetrating  judgment,  firft  brought 
to  view  thofe  luminous  fafts  which  mull  ferve  as  the  bafis  of 
all  true  theory  refpefting  the  fubje6ls  of  which  they  treated ; 
and  thofe  facts  will  remain,  whatever  may  be  the  fate  of  the- 
ories already  eftabliftied,  or  of  others  that  may  fuperfede 
them. 

But  as  truths,  once  eftabliflied,  become  a  common  property 
in  fcience,  thofe  whofe  genius  would  never  have  difcovered  are 
not  debarred  the  ufe  of  them.  It  may  alfo  be  obferved,  that 
the  original  difcoverers  of  important  fa£ls  have  often,  in  draw- 
ing their  inferences  and  making  their  deductions,  given  an 
undue  weight  to  confiderations  that  were  no  other  way  con- 
nefted  with  the  fubjeft  than  by  being  unfor tunateiy  JIumbhd 
over  in  fome  part  of  the  journey,  in  which  they  chanced  to 
be  out  of  the  right  road  ;  for  who,  that  firfl  explores  an  un- 
known region,  can  be  expe6led  to  get  on  without  interrup- 
tion or  impediment  ?  Such  accidents,  however,  have  an  un- 
avoidable influence  on  the  mind ;  and  to  exempt  any  man 
from  their  confequences,  when  they  occur,  would  be  to  deny 
that  he  is  human. 

Thofe  who  are  not  aware  of  the  difficulties  of  this  kind 
\vith  which  genius  has  to  encounter,  can  never  rightly  appre- 
ciate the  merits  of  thofe  who,  in  fpite  of  their  influence,  give 

an 
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ftn  unbiaffed  account  of  the  fafts  they  difcover.  ft  is  one  of 
the  greateft  efforts  of  human  probity  to  give  them  undifguifed, 
tinwarpied  by  theory.  This  praife  is  due  to  the  men  to  whom 
I  have  alhided  :  their  labours,  therefore,  are  invaUiable,  even 
if  it  fliould  be  proved  tliat,  in  fome  few  inftances,  they  have 
bten  miftaken  in  their  inferences. 

It  was  my  intention,  in  addition  to  the  fa6l3  generally 
mentioned  in  my  former  eflay,  to  have  brought  forward,  on 
the  prefcnt  occafion,  a  number  of  further  evidences  of  the 
fiibrtantiality  of  heat;  but  my  ftale  of  health,  fince  our  laft 
fcflion,  has  been  fuch  that  I  have  nol  been  able  to  go  into  a 
wide  field.  I  fhall,  however,  bring  to  the  recolleflion  of  the 
Society  a  few  well-known  fa6ls,  which,  according  to  my 
view  of  them,  ferve  to  prove  that  heat  is  a  fubltance  Jiii 
generis. 

Volume,  as  I  frequently  had  occafion  to  notice  in  my 
fonner  efl'ay,  is  a  charafteriftio  of  matter;  but  liquids,  on 
beins  mixed,  are  reduced  in  volume,  without  parting  with 
any  thing  except  heat — therefore  heat  is  matter. 

The  fame  etfefts  take  place  when  gafes  are  prefented  to 
any  fubftances  to  which  they  can  unite.  Thus,  muriatic  acid 
gas  ealily  combines  with  ice  cold. water;  but  in  doing  fo  it 
parts  with  its  heat,  which  forms  the  greatefl  part  of  its  vo- 
lume. The  gas  is  in  fa(ft  decompofed  :  one  of  its  principle?, 
the  muriatic  acid,  joins  the  water,  and  its  other,  the  heat, 
being  thus  feparated  from  its  former  afTociate,  then,  accord- 
ing to  the  general  law,  firft  heats  the  fubftances  ncarcft  to 
it,  ttie  acidulated  water  and  the  containing  veflel,  and  aflerT^ 
wards  paffes  off  to  fun'ounding  objeSls  till  equilibrium  ii 
reftored.  If  ice,  inflead  of  water,  be  prefented  to  this' 
gas,  it  will  be  melted  by  it  as  fpeedily  as  if  thrown  into  the 
lire. 

If  certain  gafes  be  united,  this  diminution  of  volume,  tliis 
pafling  ofl' of  matter,  (which,  though  in  union  in  the  ingre- 
dients, finds  the  capacity  of  the  new  compound  for  it  fo 
different  that  it  muft  diflufc  itfelf,)  is,  if  poflible,  ftill  more 
(Iriking,  When,  for  example,  oxygen  gas  and  nitrous  gas, 
in  the  proportions  neceflary  to  form  nitrous  acid,  are  pre- 
fented to  each  other,  in  a  bell-glafs,  over  water,  what  an 
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abridgment  of  volume  takes  place  !  It  cannot  be  oiherwife; 
the  capacity  of  the  new  compound  for  heat  being  fo  much 
lefs  than  the  fum  of  that  of  the  ingredients;  for  the  mole- 
culae  now  refpe^lively  arrange  themfelves  with  each  other  in 
fuch  a  manner,  that  they  can  afford  but  a  fmall  quantity  ot 
iodging-room  for  the  heat,  compared  with  what  it  occupied 
m  the  gafes ;  and  it  is  therefore  forced,  by  the  general  law, 
to  diffufe  itfelf  among  and  through  the  contiguous  bodies  till 
each  is  with  each  in  equilibrium.  But  each  thereby  receives 
an  increafe  of  volume,  that  is,  an  increafe  of  matter;  and  it 
is  extremely  probable  that,  if  we  could  get  at  the  fum  of 
their  increafe,  it  would  be  found  exaftly  equal  to  the  differ- 
ence between  the  volume  of  the  gafes  before  nuxture  and 
that  of  the  acid  produced. 

If  any  quantity  of  nitrous  gas  be  joined  to  twice  its  bulk 
of  atmofpheric  air,  we  all  know  that  the  fame  eflecl.?  take 
place  as  in  the  cafe  juft  mentioned ;  that  is,  the  fubftance 
Jbeaf  changes  its  affociates. 

We  may  obfer\'e  here  that,  as  heat  paffes  freely 'through  all 
bodies,  and  tends  to  an  equilibrium ;  and  as  this  equilibrium, 
when  eftablifhed  in  any  fyftem  of  bodies,  is  fometimes  higher 
than  at  others,  it  feenis  for  from  being  correal  to  talk  of  iieat 
being  then  in  ajiate  of  confinement.  If  a  colder  body  be  made 
one  of  this  fyftem  it  will  foon  be  feen  that  the  heat,  inftead 
of  being  latent  in  the  other  bodies,  finds  itfelf  ^r^^  to  pafs 
from  them  into  the  colder  body  till  it  has  received  the  por- 
tion fuited  to  its  capacity  compared  with  that  of  the  others. 

If  there  be  any  ftate  in  which  heat  is  lefs  in  a  ftate  of  con- 
finement than  another,  it  is  when  in  equilibrium;  and  it  is 
only  when  it  has,  by  any  means,  been  accumulated  in  indi- 
vidual bodies,  in  greater  proportion  than,  by  their  capacity, 
compared  with  that  of  the  furrounding  bodies,  they  ought  to  be 
fupplied  with,  that  any  thing  like  reftraint  can  be  confidered  as 
impofcd  upon  it.  The  impediments  that  retard  its  equal  dif- 
fufion,  are,  in  fa6l,  the  only  reftraints  it  experiences ;  and  to 
me  this  appears  fo  obvious,  that  I  cannot  help  wondering 
how  men  of  fcience  ftiould  ever  have  thought  of  calling  it 
free  in  fuch  circumftances.  It  is  free,  to  be  fure,  but  not  in 
their  fenfe  of  the  word,  for  it  has  reftraints  to  overcome;  but 
-  V^OL,  IX.  X  ^yhfcn 


Jvlien  in /equilibrium  ijt^fuffers  ho  reftpaint  vVhfllevcr,  for  ihtti 
e^erv  iudiviilual  iubftaiicle  has  its  o\vji  propj^r  quantity  of  the 
common  (lock. 

I  fhall  now  examine  for  a  Ijttk  feveralf^s  which  appear 
to  proves  if  duly  weighed ian4ap.pl ied,  that'heat  poflijflfes  an- 
bllier  cbara<3:erlftic  of  matter,  I  mean  onAviTY.  If  this 
fa6t'  can  be  ^Itablidied,  wethall'have  another  ftrong  proof  of 
Jthe  fubftantiality  of  heat;  aftd  the  fa6ks  I  -mean  to  bring  to 
.your  recollection  are,  I  think,  fufficient  to  ellablifli  it  as  a 
truth-- ra  trut-h  which  hag  been  fwcjng  itfelf  on  the  notice  of 
Hieji,  jfor  linaay  cen turies,  with  '■■  muoh  ftronger  evidence ih ail 
many  others  Svhioh  hftve'rcreived  gendral udmiflion,  -though 
it  hasnot.Qnlybe<;n  overlooked^  but  rtjany  e;\^>eriments  have 
been  brought  forward  to  eftablifh  the  oppofite. 

Heat  poured  into  bodies 'leffeiis  their  fpecific  gravity;  and 
^•etheat  may  not  be  weighed,  even  comparatively  ! !  There 
Appears  :to  jaie  tp  rbe  fomethiiig  io  fextreme^ly  repugnant  to 
teafon  in  this  aftertion,  that  ever  fince  I  have  dared  to  reafod 
for  niyfeif  I  have  found  hiyfelf  foreed  to  refufe  my  affent 
toil.  If 'heat  leflfuiw  ti>efpeclfic  gravity  of  bodies,  (and  we 
•can  even  determine,  in  many  cafes,  the  ratio  in  which  this 
takes  place,)  I  think  we. are  then  weighing  the  heat  itfelf, 
or,  rather^  ;thetliffetence  of  .the  quantity  i«  a  body -at  one  t-em* 
{jerature  and  at  another. 

In  the  various  direct  attempts  that  have  been  made  \A 
tvcigh  hbat^  I  fear  philofophers  have  been  following  a  plan 
juft  about  as  rational"  as  it  would  be  in  the  inhabitants  of  the 
ocean  to  attempt  to  weigh  water  bv  employing  a  balance 
fulpcnded  in  the  tiiedium  that  furrounds  them  j  and  putting 
into  one  fliell  a  fubftance  that  to  thefti  tliould  feem  wet,  and 
into  the  other  a  fubftance  which  they  might  call  dry  ! 

Jf  we  could  abilra£l  heat  entirely  from  a  body,  as  we  can 
air  from  a  glafd  balloon,  we  fliould  be  at  no  lofs  in  weighing 
it :  but  is  there  -Jio  other  way  of  weighing  air  but  that  one  ? 
If  1  take  a  bladder  containing  an  unknown  quantity  of  air^ 
I  eafilv  find  out  hovv  niucli  weight  is  required  to  fink  it  in 
water  :  if  I  afterwards  pour  iuto  the  bladder  a  known  bulk  of 
fiir,  I  can  come  at  a  knowledge  of  the  weight  of  the  air  fo 
added  by  attending  to  the  quantity  of  weight  now  neceffary 
4  to 
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to  fink  the  bladder  in  the  water,  the  fpecific  gravity  of  the 
water  being  known.  But  if  I  weigh,  in  water,  any  fiibftance 
containing  an  unknown  quantity  of  heat,  and  find  that,  upon 
adding  a  known  bulk  of  heat  to  the  body,  it  will  then  reqviire 
alefs  weight  to  make  it  fink,  T  am  to  draw  no  inference  re- 
fpc6ling  the  weight  of  the  caloric  that  has  been  added  ! !  Is 
this  reafonable  ?  Should  philofophers  ftop  fliort  in  this  man- 
ner, and  not  feize  upon  the  truth  which  fuoh  eflfefts  exhibit 
to  them  ?  Is  it  not  obvious,  in  all  experiments  which  have 
for  their  objeft  the  determining  the  fpecific  gravity  of  any, 
body  in  different  temperatures,  that  they  are  doing  nothing 
but  weighing  comparative  quantities  of  heat,  by  obferving 
how  much  water  is  difplaced  bv  thofe  quantities? 

Though  I  think  the  truth  I  have  juft  ftated  is  felf-evident, 
I  hope  I  (hall  not  be  thought  tirefome  if  I  endeavour  to  fet 
il  in  a  clear  point  of  view  by  an  illufiiration. 

If  I  fufpend  a  piece  of  metal  in  water  at  one  end  of  a  ba- 
lance, and  if  to  this  metal  I  join  a  fmall  bit  of  any  fubftance 
lighter  than  water,  fay  a  bit  of  cork,  will  not  the  mafs,  by 
having  its  abfqlute  gravity  increafed,  have  become  fpecifically 
lighter?  I  am  now  confidering  t!?e  metal  and  cork  as  one 
compound  body.  Iti  this  cafe  no  one  hefitatcs  in  admitting 
that  the  addition  of  the  cork,  though  poflTefling  abfolute  gra- 
vity, is  the  caufe  of  the  compound  body  appearing  lighter 
when  weighed  in  water ;  a  medium  more  rare  than  one  of 
the  ingredients,  but  denfer  than  the  other  :  but  if  heat  injlead 
tf  cork  had  been  added  to  the  metal,  ivould  not  the  effect  hh've 
been  the  fame,  an  increafe  of  volume  and  a  diminution  of 
fpecific  gravity  ?  And  for  the  feune  reafon  lo(),  the  metal 
being  heavier  but  the  heat  lighter  than  water. 

Let  us  reverfe  the  cafe. — A  compound  body,  iron  and 
cork,  polTefles  a  certain  fpecific  gravity.  Rtmove  the  cork, 
that  is,  take  away  from  the  mafs  a  portion  of  its  abfolute 
bulk  and  weight,  and  on  weighing  what  remains  it  is  found 
to  be  increafed  in  weight — in  water. 

Yet,  if  I  detach  from  a  piece  of  gold,  filver,  platjna,  copper, 
a  certain  quantity  of  heat,  by  mechanical  means,  and  thcrebv 
reduce  its  volume,  I  am  not  to  conclude,  though  I  find  its 
(pecific  gravity  increafed,  th^t  the  matter  exprefled  poffcfiTed 
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abfolule  gravity,  though  lefs  fpficifically  than  that  of  water  I 
Is  this  coufiftent  with  found  phyfical  principles  ?  I  think  not : 
for  the  fame  effeAs  fliould  always  be  alcribed  to  one  caufe. 

It  is  admitted  on  all  hands  that  call  metals,  that  is,  mctala 
in  their  largeft  natural  volume,  are  fpecifically  lighter  than 
when  drawn  into  wire  or  rolled  into  plates,  that  is,  when  re* 
duced  in  fize,  by  having  fomething  feparated  from  them, 
namely,  heat. 

If  a  piece  of  denfe  wood,  that  has  been  foaked  in  oil  or 
alcohol,  be  weighed  in  water ;  and  if  a  portion  of  the  imbibed 
liquid  be  exprcflx'd,  and  the  wood  be  again  weighed,  its  fpe- 
cific  gravity  will  be  found  to  have  increafed  ;  becaufe  the  fluid 
expelled  from  it  was  lighter  than  water.  Every  one  can  fcR. 
•Ax\i\feel  the  oil  or  alcohol  driven  out  of  union  with  the  wood ; 
and  every  one  may  feel  the  heat  driven  out  of  metals  by  palf- 
ins:  them  through  rollers.  Is  it  becaufe  heat  is  only  cognif- 
able,  in  the  firft  inftance,  by  one  grofs  fenfe  that  its  exlft- 
ence  as  matter  is  denied  ?  It  may  be  feen  as  well  a,s  felt,  as 
I  have  before  had  occafion  to  remark ;  for  when  driven  from 
one  body,  the  volume  of  which  is  in  confequence  di^iiniflied, 
it  enters  into  others,  an«i  theirs  become  vijihly  enlarged..  If 
it  were  not  fo,  even  the  common  thermometer  could  have  na 
exiftence. 

I  (hall  here  mention  the  different  fpecific  gravities  of  a  few 
metals  in  their  call  Hate,  and  when  a  portion  of  heat  ha& 
been  feparated  from  them,  by  their  n;oleculs  being  brought 
fo  much  clofer  together,  by  mechanical  means,  as  to  increafe 
the  power  of  aggfrcgation,  or,  in  other  words,  to  diminith 
their  capacity  for  heat. 

Hammered.         Rolled.      Drawjp  into  aire. 
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Xhe  fad  is,  I  fufpedl,  univerfaljy  true,  that  where  the  fpe- 
cific gravity  of  ^  body  is  diminiflied,  its  abfolute  gravity  isi 
^ad  mull  he  increafed ;  and  thefe  terms  ought  always  to  be 
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cotifidcred  as  convertible.  When  a  diminution  of  the  fpecific 
gravity  is  declared,  an  increafe  of  the  abfolute  gravity  is  by 
the  fame  enunciation  afTerted,  whether  the  fpeaker  means  to 
do  fo  or  not.  Now,  in  the  cafe  before  ftated,  the  diminu- 
tion of  the  fpecific  gravity  is  admitted;  and  therefore  a  quef- 
tion  naturally  prefents  itfclf — Why  has  the  increafe  of  abfo- 
lute weight  not  been  hitherto  obferved  ?  I  take  the  reafon  to 
be  this  :  they  attempted  to  determine  it  in  the  air;  overlook- 
ing this  plain  fa6l,  namely,  that  air  may  be  coufidered  as 
bearing  the  fame  relation  to  heat  that  water  does  to  gold,  or 
rather,  to  a  fubftance  many  times  heavier,  if  fuch  could  be 
found ;  that  is,  the  air,  though  a  rarer  fubftance  than  the 
folid  bodies  weighed  in  it,  is  a  denfer  one  than  heat ;  and 
they  have  been  demanding,  that  a  fubftance  fpecifically 
lighter  than  air  ftiould  defccnd  in  it.  In  other  words  :  that 
the  laws  of  nature  Ihould  be  inverted,  and  that  the  heavier 
fluid,  air,  fliould  afcend  to  make  room  for  a  lighter  one,  heat, 
to  defcend. 

But  Nature  will  not  bend  to  our  whims  and  fancies.  We 
muft  court  her,  and  take  her  as  ftie  is,  or  remain  in  error. 
The  heated  body,  though  increafed  in  fize,  remains  in  equi- 
librium in  the  balance;  and  it  ought  to  do  fo  (if  not  to 
afcend),  being  buoyed  up  by  a  greater  quantity  of  air  than 
before  it  was  heated.  But  is  this  the  only  cafe  in  which 
that  effect  takes  place,  and  where  we  know  at  the  fame  time 
that  not  only  volume  but  real  fubftance  is  added  to  one  end 
-ot  the  beam  ?  No  :  a  bladder  capable  of  eafily  containinor  a 
gallon  of  air  will  always  weigh  the  fanie  (in  air)  whether 
you  put  into  it  a  pint,  a  quart,  or  a  gallon. 

Aye,  fays  a  caviller,  but  you  have  not  put  into  the  bladder 
any  thing  heavier  than  the  furrounding  medium,  though  you 
have  put  in  a  real  gravitating  fubftance;  therefore  the  bladder 
cannot  weigh  heavier.  Inftead  of  anfwerlng  him,  I  fliall  leave 
him  to  his  Q\vr>  rneditations. 

i\re  philyfophers  always  to  continue  in  the  belief  that 
Ijodics  can  be  made  fpecifically  lighter  and  heavier  at  plea- 
fure,  without  any  thing  being  either  abftra«Sled  or  added  r 
Can  a  nonentity  produce  the  effefts  of  which  we  have  been 
freaking?  or,  is  gravity  itfelf  a  nonentity?    It  either  is,   or 

heat 
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hcfat  is  material.  Btit,  when  I  coniider  tlic  rapid  ad^'ances 
that  have  been  made  in  varidus  branches  dffcience  with i it 
thcfe  few  years  paft,  I  carmot  allmv  n^yrdf  to  believe  that  its 
votaries  will  much  loTigcr  doubt  of  the  exigence  of  the  mofif 
powerful  and  moft  generally  diffufed  fubiiante  in  natin^e,  of 
long  remain  of  the  opinion,  "  that  all  attcmpti  to  difcover 
any  effeSi  of  heat  upon  the  apparent  ivei^hi  of  bodies  tvilJ  he 
fruldefs." 

The  ingenious  philofopher  (Count  Rumford)'  whofe  words 
t  have  juft  quoted,  and  to  whom  every  inquirer  into  N'atnrc 
mnft  feci  himfelf  highly  indebted  fijr  the  unwearied  patience 
with  which  he  has  watched'and  traced  her  fteps  in  many  of  her 
moft  intricate  operations,  and  for  the  zeal  which  he  has  ma- 
nifeflcd  in  applying  fcientific  truths  to  the  common  purpofes 
of  life,  will  be  among  the  firft  to  abandon  the  opinion}  for, 
when  he  fliall  have  better  confidered  the  fubjeiSt,  he  will  find 
the  evidence  lies  wholly  on  the  other  fide.  If  the  opinions 
I  have  controverted  were  held  only  by  men,  like  him,  en- 
lightened and  candid,  I  fhould  be  fanguine  enough  to  believe 
that  what  I  have  advanced  would  fuffice  to  convince  all  of 
ihcir  abfurdity  without  the  neceflity  of  faying  a  word  more 
on  the  fubje6t :  but  we  know  well  how  difficult  if  is  for  the 
'  human  mind  to  (hake  off  imbibed  prejudices,  efpecially  when, 
they  have  been  theorifed,  and  applied,  like  the  fait,  fulphur, 
aiKl  mercury,  of  the  alchemifts,  and  the  phlogilton  of  the 
i:>tahlians,  to  explain  all  the  phaenomena  of  nature ;  and 
therefore  I  cannot  promife  myfelf,  that  the  mere  treaders  in 
tramriiels  and  day-labourers  in  fcience  will  adopt  my  ideas 
without  foniething  more  level  to  their  capacity  being  lirft 
offered  in  addition  to  the  evidence  already  produced.  Indeed: 
it  would  be  uureafonable  to  expeft  that  men  of  the  cafl  to 
which  I  now  allude  ftiouid  at  one  glance  perceive  the  force 
of  truth  when  prefented  to  their  view.  If  they  ever  appre- 
hend truth,  it  is  when  it  chances  to  be  a  part  of  the  fyfteni 
they  have  been  taught  j  and  that  fyftem,  however  falfe,  they 
always  adhere  to,  till  every  perfon  of  fuperior.  intelletl  haaC 
abandoned  it. 

With  a  Society,  however,  inftituted  for  purpofes  Vika  ours,, 
truth  will  meet  with  a  proper  reception.  Thofe  who  are 
-  aiTociateti; 
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aflTociated  for  the  exprefs  purpofe  of  exploring  philofophical 
Fads,  will  ever  lend  a  ready  hand  to  feparate  the  fine  from  the 
dcofs ;  and,  I  doubt  not,  will  by  their  labours  give  form  and 
folidity  to  the  ftruftijre  for  which  IJiave  humbly  endeavoured 
to  colle«St  a  few  materials. 

I  intended,  before  concludijag  thefe  remarks,  to  offer  a  few- 
experiments  for  the  confideration  of  the  Society,  which,  if 
properly  conducted,  would,  I  perfuade  myfelf,  furnifh  diredi 
^evidence  of  the  gravitating  power  or  property  belonging  to 
heat  in  common  with  other  kinds  of  matter :  I  confidcr  the 
point  as  eftai)liilied  by  the  arguments  already  advanced,  but 
I  mean  to  fay,  that,  by  cerliain  experiments,  (if  I  have  been 
imder  no  miftake  in  the  reafoning  that  led  me  to  frame  them) 
its  abfolute  weight,  in  certain  fpecidc  cafes,  may,  I  think,  be 
afcertained ;  but  having  run  the  prefent  eflay  to  a  greater 
length,  and  encroached  further  upon  the  time  of  the  Society 
than  was  perhaps  proper,  I  (hall  referve  them  for  a  fupple- 
ment,  which  I  may  (yffer  hereafter,  or  perhaps  niake  them 
the  fubjeft  of  a  future  elTay. 

XXI.  Account  qf  th£  JManner  in  ivhich  the  Tartars  and  K^fl* 
muks  ma  kji  their  Kumisy  or  fermented. ^larc  s  ^Ulk  *. 

. A  A  K  E  of  male's  milk  of  one  da.y,  any  iquantity ;  add  to 
it  a  fixth  part  of  water,  an.eighUi  part  of  jibe  foureft  cowls 
milk  that  can  bei  got,  but  at^a  fuiture' period  a  fiuailer  .portion 
of  kumis will  better  anfwer  the  purpofe  of  foitring ;  cover  the 
Vellol  with  a  thijck  cloth,  and  ftrt  it  -in  a  place  of  moderate 
warmth,  karviogit  to  reft  fca*  t^*%»ty^four  hours ;  at  the  end 
of  which  the  miik  will  have  becmne  four,  and  a  thick  fub- 
ftaoce  gathered  at  top :  tken  with  a  ftiek,  made  at  the  lower 
end  in  the  manner  of  a  .churn  ftaffj  beat  it  till  the  thick  fub- 
ftance  abov«  nientioned  be  biended  intimately  with  the  fub- 
jacent  fluid :  let  it  reft  twenty-four  hoirrs  in  a  high  narrow 
Vefl'el  like  a. churn.  The  agitation  muft  be  repeated  as  before,- 
till  the  liquor  appears  to  be  pcrfeftly  homogeneous  \  and  in 
ibis  Hate  it  is  called  kurms  (or  konmis),  of  which  the  tafte 

*  FjTom  Eton's  Survev  of  the  twkijb  Empire, 
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ought  to  be  a  pleafant  mixture  of  fvveet  and  four.  Ag?tatioft 
muft  be  employed  every  time  before  it  is  ufed.  When  well 
prepared  in  clofe  veflels,  and  kept  in  a  cold  place,  it  will  keep 
three  months^  or  more,  without  any  injury  to  its  quality. 

It  ferves  both  as  drink  and  food,  and  is  a  reftorative  to  the 
ilomach,  and  a  cure  for  nervous  diforders,  phthifis,  &c. 

The  Tartars  diftil  this  fermented  milk,  and  obtain  from  it 
a  fpirituous  liquor,  which  they  drink  inftead  of  brandy. 


XXII.  Singular  Cafe  of  Dropfy :  communicated  lit  a  Lietter 
from  Dr.  Charles  Smith,  of  Neuf-Bruffivlck,  New- 
Jerfcy,  to  Dr.  J.  R.  B.  RoDGERS,  Prof e (for  rf  Midwifery 
and  of  Clinical  Medicine  in  Columbia  College*, 


A 


CASE  of  chylous  dropfy  (if  I  may  ufe  the  expreflion) 
lately  occurred  in  my  praftice,  which  I  judge  to  be  ratlier  an 
imcqmmon  one ;  at  lead  it  is  new  to  me,  and  my  memory 
does  not  ferve  me  with  a  fimilar  inftance  on  record  brought 
to  a  favourable  termination. 

in  December  1799,  T.  L.  of  South-River,  applied  to  me 
for  worm  medicines  for  a  boy  twelve  years  old,  defcribed 
to  have  an  enlarged  abdomen,  and  very  infatiable  appetite. 
Calomel,  pink-root,  8cc.  were  adminiftered  and  repeated 
witlioutany  beneficial  effect.  On  vifiting  the  lad  afterwards, 
it  appeared  evident  thai  his  abdomen  contained  a  large  quan- 
tity of  fome  fluid,  fo  much  as  to  prevent  a  reciunbent  pofture 
altogether.  He  laboured  under  none  of  the  other  fymptoms 
of  dropfv,  fuch  as  oedematous  fwellingsi,  or  much  relaxation 
of  the  folrds  :  he  only  appeared  fomewhat  leaner  than  ufual. 

The  patient  was  brought  to  town,  a  few  days  after,  and 
tapped.  On  withdrawing  the  ftilette,  yoa  may  judge  our 
furprife  to  find  a  moft  pure,  while,  and  fragrant  chyle,  op 
milk,  to  follow,  which  continued  to  flow  until  we  obtained 
between  feven  and  eight  quarts.  This  chyle  liadrathcr  more 
of  a  chalkv-v.hite  colour  tlian  cow's  milk.  It  was  perfectly 
fweet  and  pleafant  both  to  the  fmell  and  taile ;  and,  afteif 
fiandiiig  through  the  night,  aflortled  a  good  cream,  though 
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ftbt  quite  fo  much  as  is  ufually  obtained  from  the  fattie  quan- 
tity of  cow's  milk. 

After  the  operation,  the  boy  was  redored  to  his  ufual  feel- 
ings, and,  in  faft,  feemfcd  to  have  no  complaint,  fave  a  con- 
ftant  craving  for  food.  He  was  taken  home  three  days  after, 
and  I  heard  no  more  of  him  for  fourteen  days,  when  T  was 
requefted  to  vifit  him  in  the  country.  I  found  him,  in  all 
refpetls,  as  before,  fave  a  greater  degree  of  emaciation ',  and^ 
by  repeating  the  operation,  I  obtained  a  fluid  of  the  fame 
kind,  and  nearly  the  fame  quantity,  as  before.  From  thi^ 
time  until  the  20th  of  March  I  heard  nothing  of  my  patient : 
as  his  friends  had  determined  to  yield  him  to  his  fate,  pro- 
vided the  lad  attempt  fliould  prove  unfuccefsful,  I  had,  in 
iny  iftiagination,  numbered  him  with  the  dead.  Having  oc- 
cafidn  to  vifit  the  neighbourhood  at  this  time,  I  wa-i  agree- 
ably difappointed  in  finding  him  in  perfect  health,  without 
ariy  intumefcence  of  the  abdomen,  and  with  an  appetite  re- 
duced to  due  moderation. 

It  is  evident,  from  the  circumftances  of  the  above  com- 
plaint, that  fome  of  the  larger  chyliferous  veflels  were  either 
eroded  err  ruptured  5  and  the  emaciation  which  was  taking 
place,  and  the  fhort  fpace  of  time  which  had  f^apfed  between 
ihe-operations,  induced  nie  to  conclude  the  cure  beyond  the 
bounds  of  our  art.  I  therefore  contented  myffelf  with  order- 
ing a  few  dofcs  df  calomel  and  laudanum j  with  a  view  to 
excite  abforption;  but  more  with  a  view  to  fatisfy  the  minds 
of  thofe  concerned,  than  from  a  profpect  of  any  permanent 
Utility.  I  advifed  an  adherence  to  folic!  rather  than  fluid  food; 
and,  being  requefted,  permitted  a  moderate  ufe  c^  Geneva. 

On  inquiry,  I  learned  that  no  medicine  of  ariy  kind  had 
been  given  after  the  day  of  the  fecond  operation ;  and,  by  the 
pofilive  order  of  the  miftrefs  of  the  family,  thcf  patient  was 
entirely  reftrained^  from  the  ufe  of  every  fluid,  except  gin, 
and  confined  to  bread  toafted  brown,  and  frefli  meats,  boiled 
or  roafted,  without  pepper  or  fait.  This  regimen  was  en- 
forced, withdut  the  leaft  relaxation,  for  the  lirft  ten  day^j. 
For  the  two  fuGceeding  week?j  .a  fmall  portion  of  v/ater  was 
fometimes  added  to  the  gin,  but  never  to  exceed  it  in  quan- 
tity. After  which  period,  perceiving  no  tendency  to  the  former 
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complaint,  the  boy  was  permitted  to  return  gradually  to  kii 
tifual  mode  of  living,  and  has  fince  continued  in  good  healths 
During  the  time  of  the  above  regimen,  he  was  two  ©r  threrf 
times  fairly  intoxicated,  and  that  too  by  defign.- 

You  will,  doubtlcfs,  efteem  the  above  mode  of  treatment 
luch  as  would  hardly  have  beert  tentured  on  by  a  judicious 
practitioner)  and  yet  to  it,  I  am  inclined  to  think,  the  boy 
owes  his  life- 

From  the  nature  of  the  food  and  drink,  the  quantity  of 
chyle  generated  mud  have  been  much  lefs  than  ufual.  And> 
adniitting  tliat.a  proportion  of  it  was  difchargcd  into  the  cavity 
of  the  abdomen,  wc  may  fuppofe  this  to  have  been  taken  up 
by  the  increafed  action  of  the  abforbent  veflels  of  that  cavity, 
excited  into  more  than  ordinary  energy  by  the  ftimulus  of  the 
gin<  The  difeafed  veflTcl  or  veflels  being  Icf*  dlftended  than 
heretofore,  would,  of  courfe,  be  more  difpofad  to  heal. 

If  you.  Sir,  who  are  fo  competent  a  judge  in  matttTS  of 
this  kind,  conceive  the  above  cafe  can  be  of  any  fervice  ts 
the  public,  you  have  my  permiflion  to  difpofe  of  it  in  fuch  a 
way  as  may  appear  to  you  moft  likely  to  promote  that  end. 

Quaere.  How  far  would  the  above  regimen,  fucceed  in 
afcitcs,  after  the  operation  ? 
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'N  February  26,  the  reading  of  Count  de  Bournon'a 
^aper  on  the  cryltals  of  arfeniat  of  copper  and  iron,  found 
in  Gtfiland  mine,  in  the  county  of  Cornwall,  was  concluded; 
March  5th,  12th,  and  i8th,  were  entireljr  taken  up  in  read- 
ing the  chemical  analyfis  of  the  arfeniats  of  copper  found  in 
Ciorland  mine.  This  paper  was  of  a  nature  which  prevent* 
Its  being  detailed.  The  experiments  were  made  and  defcribed 
in  a  moft  accurate,  n^afterly,  and  elegant  mannerj  by  Rithard 
Clicnevix,  Efq..  F.Pt.S.,  and  will  be  of  the  highelt  import- 
ance to  thofe  concerned  in  copptr  works,  as  well  as  to  th6 
fcien-tifie  world  in  .general. 

FRENCH 
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FRE^fCH    NATIONAL    INSTITUTE. 

The  following  account  of  the  labours  of  the  Mathcmaticgil 
and  Phyfical  Clafs  of  the  Sciences  during  the  laft  three  months 
has  been  read. 

Cbemijlry, — C.  Bcrthollet  has  proved  that  the  propagation 
of  the  chemical  action  is  leflencd,  ifl,  by  the  weaknefs  of 
that  action :  adly,  by  conftitutional  changes  to  which  the 
fubftances  that  exercife  it  are  fubjed.  He  has  eftabliflied  the 
lipaits  of  the  chemical  knowledge  hitherto  acquired  in  regard 
to  vegetable  phyfiology.  He  has  (}io>yn  alfo  that  motion  aci 
celerates  tlj.e  conmiunJcation  of  Ixeat,  by  bringing  nearer  thofe 
parts  v^'hich  are  at  a  diftant  temperature  j  fo  th^t  their  reci-i 
procal  adion  becomes  therijby  more  lively  and  iaftant?ineQp?; 
but  that  \l  ought  not  thence  to  be  concluded  that  liquids  ^n^ 
elaftic  flqids  are  hicapable  of  tranfmitting  heat, 

Guyton  is  employed  on  the  means  of  purifying  the  ftir  an4 
checking  the  progref^  of  poiUagion.  He  has  carefully  exa- 
mined all  thiJ  methods  hjthert.o  followed  for  this  purpofe, 
and  even  his  Qwn,  and  determined  thofe  which  ought  to  in- 
fpirc  th.e  grpatefi;  confidence.  He  has  rt;ad  alfo  a  memoir  pn 
the  preparation  of  mortar,  lime,  and  difTerejit  kinds  of  pozzo- 
lano,  in  .which  he  .compares  the.  nature  of  thefe  fubftances, 
and  gives  the  refult  of  experiments,,  made  on  a  large  fcale, 
even  under  the  water  of  the  fpa,  with  fonie  matters  which  he 
propofes  to  fubftitute  in  the  rpom  of  the  po;izolfinp  of  It^^ly. 

'Experimental  Pbilp/hphy,-:—lisM{i  ha^  given  ap  account  of 
experiments  refpe6ting  galvanifm,  either  repeated  or  made 
for  the  firll  time  ^t  the  School  of  Medicine  by  means  of 
Volta's  apparatus.  The  general  refulf  of  ihem  is.  a  proof  pf 
the  identity  of  tiie  galvaijic  principle  ^nd  electricity. 

Meteorology. — Teflier  has  prefentcd  a  feries  of  qupftions 
to  be  propofed  to  the  conftituted  authorities  and  the  cprre- 
fpondents  of  the  loftjtute  \\i  tjie  departments,  in  order  to 
obtain  from  them  every  information  pecetlary  to  ijiqke  known 
the  extent  of  the  effetfts  of  tl;ie  ftqrm  which  tool^  place  in  the 
nionth  of  November. 

Lamarck  has  eudeavoi^rcd  tq  Hx  the  no^menclature  of  cer- 
;^^ir>  meteors.     According  to  his  opinion,  hurricanes  and 
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fqualls  take  place  only  under  certain  clouds,  which  con<« 
ceal  the  caufe  of  them  :  they  traverfe-  a  band  of  the  atmo- 
fphere  in  a  ftraight  line,  and  in  the  diredion  of  the  wind  by 
which  they  are  impelled  j  produce  only  tranfient  effc6ls,  an(^ 
cither  do  not  niake  the  barometer  fall,  or  make  it  fall  very 
little.  Storms,  on  the  other  hand,  extend  their  effe£ts  to  a 
diftance ;  continue  at  leaft  ten  or  twelve  hours,  and  may  eveii 
prolong  their  duration  to  thirty-fix  :  they  do  not  come  on  of 
a  fudden,  and  make  the  barometer  fall.  According  to  thefe 
obfervations,  the  violent  winds  in  November  laft  were  th^ 
refult  of  a  real  ftorm,  and  not  of  a  hurricane. 

Bctany. — ^\^entenat,  in  a  memoir  on  the  plants  called 
arumy  has  fhown,  that  feveral  of  thoie  which  the  botaniftg 
have  hitherto  referred  to  that  clafs  are  fo  diflerent  as  to  aa-» 
thorife  their  being  formed  into  a  particular  genus,  the  cha- 
rafters  of  which  Ventenat  determines,  and  which  he  calls 
caladium. 

Beauvois  has  prefented  fevpral  drawings  of  plants  growing 
In  the  country  of  Oware  and  Benin,  a  Flora  of  which  he* 
intends  foon  to  publifh.  He  has  given  a  particular  deicrip- 
tion  of  a  new  genus  of  the  family  of  the  cucurbitaj  which 
he  calls  mjrianthus  j  the  only  one  of  that  family  which  is  a 
tree  properly  fo  called^  It  might  be  diftinguiilied  by  tho 
name  of  the  melon- tree. 

Ramond  has  difcovcred  in  the  Pyrennees  a  new  genus  of 
plants  which  approaches  near  to  the  colckiaa,  hu/bocoda,  and 
faffron :  he  has  called  it  m'tnderera  with  the  iSpaniards,  and 
has  fent  a  figure  and  defcription  of  it.  He  has  alfo  made  a 
curious  obfervation,  hitherto  unique  of  its  kind  4  he  has 
found  the.  aq'iatic  ranunculus  flourifliing,  not  as  ufual  at 
the  furface  of  the  water,  but  at  a  certain  depth  under  it. 

Picat-Lapeyroufe  has  annmuiced  that  he  propofes  to  pub* 
lifh  a  particular  defcriptiqn  of  the  plants  named  faxtfragi  \ 
and  he  has  communicated  the  motives  which  induce  him  to 
do  fo,  and  the  bafes  on  which  he  propofes  to  eftablifli  it. 
The  leaves,  according  to  which  he  has  hitherto  diltinguiflied 
thefe  plants,  do  not  afford  conftant  chara6ters :  befides,  in 
this  genus  there  are  more  hybridae  fpecies;  that  is  to  fay, 
fpecies  arifing  from  a  mixture  c^  two,  than  has  been  hithertd 
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tclicved.  •  .Lapqrroivfe  has  fought  for  their  diftinguifhing 
macks  ia  the  figure,  the  proportion,  and  the  re}atioii  of  tha 
parts  of  fructification ;  he  has  divided  the  y.-hole  genus  into 
feveral  natural  groupes,  and  colle£led  from  the  works  of  the 
old  botanifts,  and  in  their  herbals^  a  mpre  correal  fynonymy 
than  any  hitherto  obtained. 

Zoology. — Lacepedc  has  defcribed  a  ferpent  hitherto  un- 
known to  Baturalifts;  he  has  formed  of  it  a  genus  to  which 
he  gives  the  name  of  ^rpeion  tentacMlatiim.  Its  charafters 
are,  that  it  has  a  row  of  large  fcales  below  the  body,  and  the 
lower  part  of  the  tail  covered  with  fmall  fcales  like  thofe  of 
the  back. 

Cuvier  has  made  us  acquainted  with  the  prcfent  ftate  of 
his  refearches  in  regard  to  quadrupeds ;  he  has  now  found 
twenty- three  kinds  of  thefe  animals,  none  of  which  has  ever 
been  feen  alive  on  the  earth. 

Medicine. — Haljc  has  given  an  account  of  the  fymptoms 
pf  that  contagious  malady  which  Jately  occafioned  fo  much 
devaftation  in  Spain,  He  has  proved  that  it  was  not  the 
plague  common  in  the  Levant,  but  that  malady  known  in 
America  under  thje  name  of  the  yellanv  fever. 

Lafofle  has  read  obferN^ations  on  diflerent  ligaments  in 
man  and  animals ;  and  by  reafoning  and  practical  examples 
has  fliown  that  there  are  cafes  in  which  the  cutting  of  thefe 
ligaments  may  be  highly  advantageous. 

PHIl^iJWATIC    SOPIETV. 

Labillardicre  read  a  memoir  on  two  fpecies  of  the  litchi 
of  the  Moluccas.  The  two  fpecies  here  defcribcd  are  ori* 
ginally  froip  China,  and  were  introduced  into  the  Moluccas 
by  the  Chinefe,  who  inhabit  thefe  iflands.  One  of  them, 
called  ramboutan  by  the  Malays,  is  the  7ie.phclium  lappacevm 
Linn.;  the  other,  which  they  call  rambmtan-ahey  is  unknown 
lo.botanifts. 

The  nephcUum  was  fo  little  known  that  it  has  been  fuccef* 
(ively  claffed  among  the  mmpjitw,  the  amentacea:^  and  the 
euphorbia.  Labillardiere  proves  that  it  belongs  to  the  family 
of  \he  fapcnnrro' ;  and  he  even  unites  it  to  the  genus  of  thu 
litchi.      Its  calyx  has  four.  or.  five  divifions  covered  with 
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hair,  and  no  corolla.  It  has  from  four  to  fix  ftamina  m-* 
ierted  in  the  piftil,  and  of  very  fhort  duration,  which  made 
it  be  confidercd  &s  a  monoecia.  Its  ovarium  has  two  j'ounded 
lobes,  and  its  ftyle  divides  itfelf  into  two  hollow  ftigmata. 
One  of  the  lobes  of  the  ovarium  generally  mifcarries,  and  the 
other  forms  a  red  oval  berry  full  of  {harp  points,  terminating 
in  hooks  and  covered  with  a  coriaceous  and  tuberous  rind. 
The  kernel  is  oval,  a  little  flatted,  and  lodged  in  a  pulpy  fub-f 
fiance,  to  which  it  adheres  by  the  bafe.  It  is  here  feen  that 
this  tree  differs  from  the  litchi  only  by  the  abfence  of  the  co- 
rolla, and  beqaufe  it  has  only  from  four  to  fix  fi:amina  inftead 
of  fix  or  eight,  l^ho^  points  of  its  fruit,  though  long,  are  not 
fufficient  to  make  it  be  confidered  as  a  diftinft  genus ;  fince 
the  fruit  of  the  common  litcbi  is  alfo  interfperfed  with  fmall 
points,  which  arife,  in  the  like  manner,  from  tubercles  cir- 
cumfcribcd  by  irregular  polygons.  Xbe  pulp  of  this  fruit  is 
fomewhat  Jicid  :  it  is  ufed  in  the  Moluccas  for  allaying  the 
thirft  of  thofe  attacked  with  malignant  fevers.  The  furgeon 
to  the  expedition  fent  in  queft  of  La  Peyroufe  ufed  this  juice 
with  fucccfs  for  the  dyfentpry.  The  fccohd  covering  of  the 
fruit  does  not  appear  to  Labillardicre  a  characler  fufficient 
for  retaining  the  gpnus  ncphcliuyn ;  he  founds  his  opinion  on 
the  example  of  t^e  magnifcra  indica,  the  fruit  of  which  have 
fometimcs  a  fecond  covering  almoft.  ligneous,  which  is  wantf 
ing  in  the  other  varieties. 

The  litfca  ra7nbouta7i-ahe  differs  from  the  preceding  by 
the  divifions  of  the  ealyx  being  more  obtufe;  the  fligmat 
pointed;  the  being  interfperfed  with  tubercles  trimcafed  al 
the  fummit,  and  the  external  covering  thicker;  by  its  rifinj 
only  to  the  height  of  fifteen  or  fixteen  feet ;  and  by  itj 
branches  being  horizontal,  and  its  leaves  having  from  fix  tc 
eight  folioles.  Its  pulp  is  as  agreeable  to  the  talle  as  that  ol 
the  Utfca  chincn/is.  The  tafte  of  its  kernel  rcfembles  that 
a  nut.  An  oil  fimllar  to  olive  oil,  and  fuperior  to  that  of  tht 
coco  nut,  is  extracted  from  it. 

The  fame  author  read  another  memoir  on  a  new  genus  of?! 
palm  called  arenga.     It  is  the  palina  indica  vinariajccunday 
Sagucrus  feu  Gomutus.  (Rumph.  Herb.  Amb.  Vol.  I.  p.  57.) 
It  conftitutes  a  new  genus,  which  Labillardierc  calls  awngUy 
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troni  areng,  the  name  given  to  It  in  the  Moluccas.     Its  na- 
tural characters  are  as  follow :  . 

Male  Jloiuers. — The  Iheath  of  one  piece ;  the  fpadix  mucll 
famified ;  calyx  divided  into  fix  folioles ;  the  three  exterior 
fhort,  in  the  form  of  a  heart,  and  having  a  protuberance  at 
their  bafe  j  the  three  interior  oval,  and  in  alternate  order  with, 
the  former.  Stamina  fifty  or  fixty  filaments,  almoft  as  long 
as  the  interior  folioles,  and  the  reft  almoft  united  or  adherent. 
to  a  fliort  receptacle  which  riles  from  the  centre  of  the  flower* 
The  anthers  linear,  indented  like  a  heart  at  the  bafe,  and  ad- 
hering to  filaments  the  fummits  of  which  projeci  over  them. 

Female  jlciivcrs  on  the  fame  ftalk.  The  flieatli  and  fpadix 
as  in  the  males.  The  calyx  divided  into  fix  folioles ;  the 
tliree  exterior  femicircular,  the  three  interior  much  larger^ 
and  having  the  form  of  an  ifbfceles  triangle.  Piflil:  a 
fimple  oval  ovarium,  terminated  by  three  pointed  and  feffile. 
ftigmata.  Fruit :  almoft  fpheric,  baccifocm,  with  three  cells 
containing  each  three  feeds  bearing  three  protuberances  op- 
pofite  to  the  fligmata ;  feeds  oval,  convex  on  the  exterior  and 
depreffed  on  the  interior  fide,  where  they  have  two  facets  fe- 
parated  by  an  angle.  The  external  fkin  of  each  feed  thin/ 
friable,  and  covered  on  the  outfide  with  afperities.  The 
embryo  lateral,  and  fituatcd  in  a  peculiar  cavity.  , 

The  arcnga  differs  from  the  horajfus  by  its  lateral  embryo, 
its  fheath  of  one  piece,  and,  in  particular,  by  its  fiftv  or  fixty 
(lamina:  a  remarkable  conformation  in  a  family,  all  the  ge- 
ftera  of  which  have  fix  flamina,  except  the  caryota  Linn,  and 
the  manicar'ia  Gtertn.  which  have  from  twenty  to  twenty-five. 

The  only  kind  of  arcnga  kno^vn  is  the  arenga  Jaccharifera,, 
which  rifes  to  tbe  height  of  fifty  or  fixty  feet  j  its  pinnated 
leaves  are  about  fifteen  or  fixteen  feet  in  length ;  the  folioles 
are  dentated  at  the  extremity,  and  have  one  or  two  appendaeres 
at  their  bafe  :  the  petioles  are  broad  towards  their  bafe,  anxi 
furnifhed  with  long  black  filaments,  of  which  the  Malav3 
make  very  durable  ropes  and  cables.  The  petioles  are  em- 
ployed in  tlKj  conftrudtion  of  ih^ir  houfes,  and  the  folioles 
for  coveHiig  them. 

A  very  faccharine  liquor  is  obtained  from  this  palm  by 
making  incifions  in  it:  if  properly  managed,  the  liquor  may 

be 


h&  obtained  frmViit  for  mot^  fhatl  half  the  ycaf .  By  fimpTe 
evaporation  this  liquor  prockices  a  kind  of  Ingar,  which  has 
the 'colour  And  ec^fttrtcfe- Of  fchorolrlte' newly  made;  but 
which,  in  dll  prfjbubility,  might  b&fafteptibietjfpnnficatiort. 
Excellent  preferves  ire  made  of  tfie  ketntls  arid  voung  fruit 
df  the  arthg,  ahct  ttty  grtod  fag6  is  ei-tra(?[ed  frotrt  the  trunk. 

Dccandoile  read  a  rrJcrhoit  on  the  ve^taiion  of  the  mifiel- 
toe,  which,  as  h  well  knowrt,  is  a  parasitic  plant,  that  grows 
on  fcveral  trefcs  and  iti  all  dtf^clfbns.  Duhamel  ha§  given  a 
Very  accurate  and  i^iterefHng  accoilrit  6f  it:  Refpefting  this 
fingular  vegetable,  Decandollc  tiiade  the  ftrllowing  experi- 
ments: 

ift:..  To  prove  that  the  miiTeltoe  derives  it^  ifouri(hrhent 
fi-om  the  tree  oil  vVhich  it  exifts,  he  immcrfed  in  water,  co- 
loured red  with  cochiileal,  a  branch  of  an  apple-tree  on  which 
a  mifTeltoe  was  gr6\ting.  The  coloured  water  penetrated  the 
Bark  and  wood  of  the  apple-tree  and  paffed  irito  the  mifTeltoe, 
where  its  colour  was  even  more  irttenfe  than  in  the  tree  itfelf. 
It  does  not,  however,  jtppear  that  thert  is  a  reil  anaftbmofis 
Between  thd  fibres  of  the  miirfchoe  and  that  of  fhe  ap^le-tree; 
but  the  bafe  of  the  ttliiteltOe  is  furrouftded  with  a  krnd  of 
cellulolfty  where  the  fibres  rtf  the  apple-tree  fe^ni  t6  depofit 
the  fap,  and  where  thofc  of  the  rtiiitbltoe  fedti  to  imbibe  it. 
TThc  pith  of  the  mifleltoe  if?  green  ill  the  young  flemS;  and, 
by  infpcfting  a  trailfi'erfal  fe<Sliori  of  the  vegetable,  the  rtpi- 
liion  of  Dcsfofltaines,  thSt  the  crtlular  tifTue  is  an  externa! 
pith,  rendered  green  bv  the  light,  foenis  to  be  fully  conlirmcd, 

izcf,  Decandolle'  took  a  bfaftcli  of  an  apple-tree  bearing  a 
ffiiffeJtoe,  and  ifnmerred  the  latter  in  coloured  water.  Itar 
leaves  dropped,  and  the  cicatrices  became  red.  The  liquol 
/hllovvcd  the  lighfeous  fl'bfes  6f  the  iiTi{feltoe,'defcehded  inti! 
its  toots,  palled  into  the  wood  of  the  apple-tree,  and  dd 
fcended  towards  its  rocTts. 
■  3d.  Having  taken  twb  br'anehes  of  an  a^pple-trce  bearing 
two  nvilTeltOes  of  equal  fizc,  and  havirtg  Gripped  of  theh 
leaves  both  the  branches  and  one  of  the  mifTeltoes,  he  introi'' 
)duccd  the  ends  of  thefe  branches  into  tubes  berm^ically 
iealed,  and  filled  with  Water;  he  theti  inverted  thefe  tubes  in 
a  veftel  contaming  mercury,  and  obfervcd  that  the  mifTeltoe 
6  which 
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tvhlch  had  kaves  raifed  the  mercury  4*64  inches  in  nine 
hours,  while  the  miflehoe  deprived  of  its  leaves  raifed  it 
only  1*5  :  the  leaves  of  the  miireltoc,  therefore,  aft  the  fame 
part  in  regard  to  the  apple-tree  as  the  real  leaves  of  that  tree. 

4th.  Having  taken  two  miifeltoes  with  leaves,  one  of  which 
was  implanted  on  a  part  of  the  root  of  the  apple-tree,  and 
the  other  immerfed  immediately  in  water;  and  having  dif- 
pofed  them  as  in  the  preceding  experiment,  the  firft  miflbltoe 
raifed  the  mercury  about  4*48  inches;  the  other  once 
raifed  it  '42,  and  another  time  did  not  raife  it  at  all.  This 
fingular  experiment  Ihows,  that  the  miffeltoc,  by  itfelf,  is  al- 
mofl  entirely  dcftitute  of  the  faculty  of  railing  the  fap. 

Dccandolle  on  this  occafion  obferves,  that  the  faculty  of 
raifing  the  fap  by  a  root  is  intimately  connefted  with  a  per- 
pendicular direftion.  In  regard  to  their  nutrition,  he  divides 
vegetables  into  two  claffes.  The  firft  receive  their  nourlfli- 
ment  through  their  whole  furface ;  do  not  live  but  in  one  fur- 
rounding  medium,  of  air,  as  the  lichens;  of  water,  as  the  fuci ; 
or  of  earth,  as  muflirooms.  Vegetables  of  the  firll  clafs  have 
no  tendency  to  a  perpendicular  direftion.  Thofe  of  the  fe- 
cond  receive  their  nourifhmcnt  through  a  determinate  place 
called  their  root :  they  ahvavs  live  in  two  or  three  furround- 
ing  mediums  ;  in  the  earth  and  water,  like  the  pofamogctons ; 
in  water  and  air,  as  ihejlraiioies ;  in  the  earth  and  air,  as  the 
oak ;  in  the  earth,  water,  and  air,  as  the  nymphsea.  The 
plants  of  the  fecond  clafs  all  tend  to  the  zenitli  with  more  or 
iefs  energy, 

Dccandolle  has  alfo  read  a  memoir  on  the  pores  and  the 

bark  of  leaves.     The  word  gland  in  the  anatomy  of  animals 

(ignitres  a  fecrctory  organ  ;  but  in  the  anatomy  of  plants  this 

name  has  been  given  to  feveral  organs  which  are  not,  or  at 

leaft  have  never  yet  been  known  to  be,  fecretory  organs,  and 

which  differ  confiderably  from  each  other.      The  miliary 

glands  of  Gueitard  have  particularly  fixed  the  attention  of 

Pccandolle;  they  are  thofe  which  De  Saufiure  has  defcribed 

.  under  the  name  of  cortical  gla?ids,  and  which  by  Hedwig 

.  are  called  va/'a  lymphatka  cuticulir.    Dccandolle  gives  them. 

the  name  oi  conical  pores ;  an  appellation  that  relates  only  to 

.  their  form  and  their  pofition,  which  are  certain  thing?,  and' 

Vol.  IX.  Z  '  jfiot 
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not  to  their  ufe,  which  is  uncertain.  He  firft  examines  theif 
eflential  nature,  and  then  follows  their  variations  in  the  dif- 
ferent parts  and  different  claffes  of  vegetables,  and  under  va- 
rious circumflances.  From  thefe  fa6ls  he  endeavours  to  de- 
termine their  ufe. 

The  cortical  pores  form  part  of  the  cortical  tifliie  of  the 
leaves.  It  maybe  feen  by  the  microfcope  that  they  are  oval, 
and  furrounded  by  an  oval  border,  which  connects  them,  by 
two  or  three  fibres,  to  the  reft  of  the  tiflTue.  The  mefhes  of 
the  tifTue  are  more  lengthened,  and  always  without  pores  on 
the  fibres ;  the  ijriftles,  on  the  other  hand,  are  always  placed 
on  the  fibres  or  ramifications.  Decandolle  is  of  opinion  that 
thefe  cortical  pores  arc  placed  tit  the  extremity  of  the  fibres 
which  compofe  the  leaf.  This  idea  was  fuggefled  to  him  by 
the  conformation  of  the  crajfula,  laBed,  cotyledons,  &c.  A 
bundle  of  fibres  traverfcs  the  parenchyma  of  their  leaves,  and 
ends  at  the  bark  ;  the  place  where  it  ends  is  an  affemblage  of 
pores,  w^hereas  fcarcely  any  are  found  on  the  refl  of  the  fur- 
face.  This  idea  is  confirmed  by  the  ])ores  being  very  nume- 
rous on  coriaceous  leaves,  and  very  little  fo  on  thofe  that  arc 
pulpy,  which  have  more  juice  and  fewer  fibres. 

The  cortical  pores  are  found  in  particular  on  the  leaves. 
The  leaves  of  herbs,  in  general,  have  fome  of  them  on  both 
faces,  and  thofe  of  trees  on  the  lower  furface  only  j  which 
coincides  with  the  experiments  of  Bonnet  on  fu6lion.  The 
ftems  have  no  pores,  except  thofe  of  plants  which  are  very 
hepbaceous ;  fuch  as  the  cucurbits,  graffes,  and  thofe  which 
'are  deftitute  of  leaves,  as  the  ca^us,  ephedra,  &c.  The  roots 
n^ver  have  pores.  Some  are  found  on  the  ftipulae,  and  the 
foliaceous  and  durable  braftere.  The  calices  in  general  are 
•furniihed  with  them ;  but,  on  the  other  hand,  the  corollas 
liave  none:  Ibis  rule,  however,  is  liable  to  fome  exceptions, 
which  Decandolle  propofes  to  explain  in  a  particular  me- 
moir. The  pulpy  pericarpia  are  unprovided  with  pores,  but 
thofe  which  are  coriaceous  have  them.  The  iVmsoffeed* 
have  none,  but  they  are  found  on  the  feminal  leaves.  None 
t)f  them,  however,  are  found  on  the  cotyledons  which  re- 
main on  the  ground,  nor  on  thofe  of  French  beans. 

If  the  bark  of  various  families  be  examined,  it  will  be 

8  found. 
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f»und,  that  in  plants  really  deftitute  of  cotyledons,  fuch  as 
piuflirooms,  the  ^j^,  fuci,  lichens,  and  hepatica,  no  pores 
are  found,  nor  even  real  bark,  nor  perhaps  epidermis.  This 
abfence  of  the  epidermis  explains  why  muflirooms  are  fo  pu- 
trefciblej  why  the  fuci,  &c.  imbibe  water  fo  eafily;  why 
coloured  water  penetrates  into  the  leaves  of  lichens,  which 
does  not  take  pJace  with  other  plants.  Plants  which  have 
cotyledons  have  bark  :  mofles  have  no  cortical  pores  3  ferns 
have  them,  but  only  below.  The  monocotyledons  with 
longitudinal  fibres  have  pores  between  the  libres  j  and  hence 
the  diftinguiftiing  chara6lers  of  the  different  families  may  be 
deduced.  The  cortical  pores  are  found  only  on  plants  or 
parts  of  plants  expofed  to  the  air,  and  never  on  thofe  which 
are  under  water :  immerfed  plants,  therefore,  are  deftitute  of 
them,  and  floating  leaves  have  them  only  on  their  upper 
lurface.  Dccandolle  has  feen  an  aquatic  ranunculus,  which 
ufually  has  no  pores,  acquire  a  great  number  when  it  grew 
in  the  open  air.  He  alfo  made  an  inverfe  experiment,  and 
found  that  mint,  made  to  grow  under  w^ater,  fent  forth  leaves 
without  pores. 

Light  alfo  is  neceflary  for  the  development  of  pores. 
Blanched  plants  have  none;  crefies  which  grew  expofed  to 
the  light  of  fix  lamps  had  only  half  the  number  they  ufu- 
ally have  when  in  the  open  air.  The  coats  of  bulbous  roots 
have  none  in  the  parts  below  ground ;  but  thofe  parts  ex- 
pofed to  the  light  and  the  air  have  pores. 

The  cortical  pores  do  not  ferve  for  the  produdlion  of  the 
blue  pollen,  for  plums  have  no  pores;  oily  plants,  which 
have  few  pores,  have  blue  pollen  in  abundance;  and  f«om 
twelve  to  fifteen  thoufand  plants  have  pores  without  pro- 
ducing blue  pollen. 

They  ferve  only  for  fenfible  tranfpiration,  for  the  diverfity 
of  the  matters  exhaled  feems  to  indicate  a  diverfity  in  the 
organs :  befides,  they  are  found  in  all  vegetables,  and  that 
fun6lion  takes  place  only  in  fome. 

They  do  not  ferve  for  the  cfcape  of  oxygen  gas,  though  the 
want  of  them  in  blanched  plants  and  the  coroUce  gives  reafon 
to  think  that  they  are  deftined  for  that  purpofe ;  but  they  are 
found  in  leaves  coloured  red  which  emit  no  air :  they  ar? 

2. 2  wanting 
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wanting  in  aquatic  plants,  mofles,  gt-een  lichens,  green  fruits^ 
and  the  upper  furface  of  feveral  plants  which  give  oxygen  gas. 
Decandolle  is  of  opinion  that  the  cortical  pores  ferve,  ift,  Fof 
infenfible  tranfpiration  j  and  indeed  this  fun(9;ion  is  exercifed 
in  all  terredrial  vegetables ;  it  is  unknown  and  improbable 
in  aquatic  plants;  oily  plants,  which  have  few  pores,  tranf- 
pire  little,  but  herbaceous  plants  tranfpire  a  great  deal  j 
the  coroUae  and  blanched  plants  tranfpire  very  little :  iti 
a  word,  it  may  be  eafily  conceived  that  the  lyniph,  after 
having  traverfed  the  fibres  throughout  their  whole  extent, 
and  having  depofitcd  in  its  courfe  the  alimentary  nio- 
leculae,  is  exhaled  at  their  extremity.  2d,  The  author 
thinks  that,  in  certain  cafes,  thefe  pores  may  ferve  for  the 
abforption  of  vapours ;  and  he  thereby  explains  the  agree- 
ment of  his  obfervations  with  thofe  of  Bonnet  on  fu6lio% 
the  efTcft  of  watering  on  withered  plants,  and  the  increafe  of 
oily  plants  when  hung  up  in  the  open  air.  He  proves  by 
an  experiment  that  oily  plants,  when  cut  and  ejcpofed  to  the 
air  in  a  dry  place,  gradually  lofe  their  weight  j  but  that  it  is 
reftored  to  them  by  imnicrfion  in  water.  It  may  eafily  be 
comprehended,  if  Sennebier-s  theory  of  the  afcent  of  the  fap 
be  admitted,  that  when  the  extremity  of  the  filare  is  more 
humid  than  the  air,  it  gives  up  to  it  its  moiflurej  and  that, 
if  it  is  drier,  it  attraiSis  that  of  the  air. 

BUTTER. 

*•'  The  butter,  which  is  moftly  ufed  in  Conftantinople, 
comes  from  the  Crimea  and  Kubari.  They  dp  not  fait  it,  but 
pick  it  in  large  copper  pans  over  a  very  flow  fire,  and  fcurr^ 
off  what  rifes;  it  will  then  preferve  fwect  a  long  time  if  the 
butter  was  frefli  when  it  was  melted.  We  preferve  butter 
moftlv  by  faking.  I  have  had  butter,  which  when  frefli  was 
melted  and  fcuninied  in  the  Tartar  manner,  and  then  faked 
in  our  manner,  whjch  kept  two  years  good  and  fine  taftedi 
vVafliingdocs  not  fo  effe(5tually  free  butter  from  the  curd  and 
butter- milk,  which  it  is  ncceflTary  to  do,  in  order  to  preferve 
it,  as  boiling  or  melting;  when  then  fait  is  added,  we  cer- 
tainlv  have  the  bed  procefs  for  prefcrving  butter.  The  melt- 
ing or  boiling,  if  done  with  care,  does  not  difcolour  or  injure 

the  taftc." — Eton's  Survey  of  the  Turkijb  Empire. 
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CMEMICAL    NOTICES. 

The  following  is  an  «xtraft  of  a  letter  from  U.  P.  Salmon, 
Phyfieian  to  the  French  Army  in  Italy,  to  Profeflbr  Mafcagni, 
oi  Sienna : 

**  Brugnatelli  is  much  employed  at  prefent  in  repeating 
the  experiment*  of  Volta  on  the  faluti.on  of  mttals  by  what 
he  calls  the  electric  acid.  I  have  feen  fome  of  his  ele<Strats  of 
Clver,  which  are  the  moft  Angular  pha;nomenon  I  ever  heard 
of.  Belidcs  other  carious  obfervations,  Brugnatelli  has  con- 
firmed die  difcovery  of  the  chemical  alteration  of  metals  by  the 
ele<5lric  fluid.  He  has  proyed,  by  an  exceedingly  curious  ex- 
periment, before  made  by  Volta,  that  electricity  dccompofes 
water ;  that  it  feizes  qi\  the  oxygen  difcngaged ;  and  that,  iit 
this  combinatioa^  it  acquires  the  aftoniftiing  property  of  dif- 
folving  filver  and  reducing  it  to  the  falinfi  ftate.  This  may  be 
eafily  tried :  nothing  is  neceflary  but  to  adjuft  to  Volla's  appa- 
ratus a  filver  condutlor  the  two  branches  of  which  are  each  im- 
merfed  in  a  glafs  of  water.  Scarcely  is  this  communication 
eftabliflicd,  when  vou  will  obferve  a  multitude  of  fmall  bub- 
bles moving  in  a  vortex  around  the  branch  of  the  conductor, 
which  receives  from  the  apparatus  the  elcftric  fluid,  while 
from  the  oppofite  branch  there  proceeds  a  cloud  of  a  cylindric 
form,  which  defcends  to  tlie  bottom  of  the  vell'el.  If  the  free 
gas,  difengaged  from  the  branch  where  the  clcftric  fluid 
enters,  be  coUefted,  it  v^ill  be  found  to  be  pure  hydrogen : 
you  will  find  alfo,  by  infpefting  the  branch  immerfed  in  the 
iecond  veflTel,  that  the  filver  has  not  only  been  diflbived,  but 
that  a  large  quantity  of  very  brilliant  dodecaedral  cryftals  ha* 
been  formed.  If  an  arc  of  gold  be  fubftituted  for  the  filver 
conductor,  the  branch  which  receives  the  cleclricitv  and  the 
extremity  where  it  ilfues  will  in  like  manner  be  covered  with, 
bubbles,  and  the  aerifonn  fluid  coUefted  is  detonatinsr  ffas. 
The  gold,  however,  has  experienced  no  alteration.  It  i*. 
therefure  evident  that  ele*^lricity  afts  as  a  powerful  acid ;  it 
appears  alfo  to  be  fufceptible  of  becoming  oxygenated  in  the 
deconipofition  of  water,  of  being  flrongly  charged  with  the 
acidifying  principle,  and  of  afterwards  extending  its  aftion 
tp  XllC  nK'tals,  with  which  .it,  produces  peculiar  falls.     The 

falt^ 
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falts  already  known,  are  the  eledlrat  of  copper,  which  is  of  a 
beautiful  green  colour ',  the  eleftrat  of  zinc,  which  is  of  a 
dark  gray;  that  of  iron,  which  has  a  reddifli-yellow  colour; 
and  the  beautiful  eleftrat  of  filver,  which  cryftallifes  in  re- 
gular and  exceedingly  tranfparent  dodecaedra.  Thefe  me- 
tallic eleftrats  are  infoluble  in  water.  They,  however,  can 
be  carried  in  the  eleftric  current  to  a  coniiderable  diftance, 
and  cover  other  metals  with  their  faline  coating.  Hitherto 
the  eleftrat  of  filver  is  that  which  has  exhibited  the  greateft 
conftancy  and  regularity  in  its  cryftallifation  :  it  depofits  itfelf 
on  conduftors  of  gold  and  filver,  on  glafs,  and  other  bodies 
with  which  it  is  in  contaft. 

**  Brugnatelli  has  endeavoured  to  determine  the  properties 
of  thefe  metallic  cryftals :  he  has  found  that  thev  are  infipid, 
that  they  are  infoluble  in  water,  and  that  they  efflorefce 
in  an  atmofphere  of  a  high  temperature.  The  nitric  acid 
diflblves  them  with  a  ftroncj;  effervefcence.  The  folution  is 
Hmpidj  but  alkalies  render  it  turbid  and  decompofeit.  There 
IS  precipitated  from  it  an  oxyd  of  filver,  which  can  be  attacked 
by  all  the  acids.  The  gas  difengaged  during  the  effervefcence 
has  not  yet  been  examined,  but  it  is  fuppofed  to  be  of  a  pe- 
culiar nature. 

"  Gold  and  platina  are  not  fenfibly  altered  by  the  eIe«Slric 
matter  which  pad'es  through  them  ;  though  it  often  happens 
that  the  eletlric  current  depofits  on  gold  a  ftratum  of  zinc, 
copper,  mercurv,  or  filver,  according  to  whichever  of  thefe 
metallic  bodies  it  traverfes. 

*'  Some  are  difpofed  to  believe  that  the  eleclric  matter 
poflefies  the  property  of  conveying  at  the  fame  time  two 
metals  through  a  third  body.  If  the  tongue,  indeed,  be 
touched  in  two  different  points  with  different  metals,  two 
pieces  of  coin  for  example,  one  of  gold  and  the  other  of  filver ; 
and  if  the  upper  edge  of  each  of  thefe  pieces  be  brought  into 
contact  fo  as  to  form  an  arc,  a  ftrong  favour  will  be  perceived; 
and  the  nature  of  this  favour  will  be  different  according  to 
the  divcrfity  and  combination  of  the  metals;  which  evidently 
appears  to  indicate  an  affociation  of  the  fubftances. 

"  To  conclude :  The  difcovery  of  Volta  is  ftill  in  its  in- 
fancy ;  as  yet  we  have  only  a  finall  number  of  fa6is,  and 
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prudence  feems  to  require  that  we  fhould  determine  the  ge- 
neral laws  which  the  ele6lric  matter  follows  in  its  combina- 
tion with  oxygen  before  we  attempt  to  form  theories." 

RefpeAing  Volta's  difcovery,  Mr.  Gottling  has  publifhed 
the  following  notice : 

"  The  galvanic  battery,  conflnifted  by.profefibr  Volta, 
with  plates  of  filver  and  zinc,  having  bits  of  pafteboard, 
moiftened  with  falfr  water,  interpofed  between  them,  is,  no 
doubt,  worthy  of  the  utmoft  attention.  The  decompofition 
of  water;  the  decompofition  of  earthy  and  metallic  falts;  the 
production  of  acids  and  of  fulminating  filver;  the  decompo- 
fition of  the  fulphurous  acid,  which  have  already  been  ef- 
ie&.cd  by  it;  its  a6tion  on  alkalies  and  ammonia,  &c.  fhow 
how  intereiting  this  clifcovery  is  to  chemifts,  and  what  im- 
portant difcoveries  may  be  expefted  from  it.  There  is  rea- 
fon,  therefore,  to  wifh  that  the  refearches  on  this  fubje(il  may 
be  multiplied  and  rendered  more  general.  The  plates  of 
iilver,  however,  neceflary  for  this  purpofe,  feem  to  be  an 
obftacle ;  as  the  pieces  of  coin,  commonly  ufed,  too  foon  lofe 
their  brilliancv,  and  cannot  be  procured  in  fufficieat  number 
by  thofe  who  have  time  and  opportunity  to  make  the  expe- 
riments. Copper,  indeed,  may  be  ufed  inftead  of  filver;  but 
it  foon  becomes  oxydated.  I  have  therefore  endeavoured  to 
tind  fomc  other  metal  to  be  ufed  inftead  of  filver;  and  of  all 
thofe  mixtures  which  I  tried,,  that  formed  of  one  part  of  fer- 
ruginous antimony  and  two  parts  of  lead,  I  found  to  be  the 
moll  ufeful :  that  is,  regulus  of  antimony,  prepared  with  iron 
in  the  common  way,  is  to  be  fufed  with  lead  in  the  above 
proportion.  This  mixture  is  exceedingly  fufible,  and  may  be 
formed  into  plates  of  the  required  fize  by  being  poured  into 
moulds.  The  effects  when  this  metal  is  employed  are  not 
fo  ftrong  as  with  filver;  and  according  to  my  experiments, 
lOo  pairs  of  zinc  plates  and  plates  of  this  mixed  metal  ate 
equal  to  80  pairs  of  zinc  and  filver  plates.  This  metal,  how- 
ever, is  to  be  recommended  on  account  of  its  cheapnefs,  and 
becaufe  it  is  not  eafily  oxvdated.  The  mixture  employed  for 
printing-types  produces  nearly  a  finiilar  efieil," 

Profeflbr  Gottling  has  publifhed  alio  the  following  notice 
'     ■  refpeding 
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refpc(i:iing  a  matter  finiilar  to  manna,  which  he  has  found  ill 
preparing  fugar  from  beets  : 

"  If  fugar/'  fays  he,  '*  be  cxtrafted  from  dry  beet-roots^ 
according  to  my  method  *,  and  if  more  water  be  poured  over 
the  refiduum,  after  (landing  a  confiderabJc  time  it  will  be- 
come very  flimy.  If  the  flimy  water,  which  has  no  longer 
the  lead  fwcetnefs,  be  decanted  from  the  remaining  matter 
of  the  beets,  and  be  evaporated  inaglafsor  porcelain  difli  to 
tlie  thickncfs  of  fyrup,  at  a  flow  oven  heat,  it  appears  on 
cooling,  or  when  it  has  flood  fome  time  in  the  open  air,  in 
the  form  of  ftcllated  cryftals,  which  have  a  fweetiflj-four  and 
fomewhat  naufeoxis  tafte.  If  refttfied  fpirit  of  wine  be  boiled 
over  thefe  cryftalsnn  a  proper  veflel,  they  in  a  great  meafurc 
diflblve  in  it;  but,  in  cooling,  again  feparate  themfelves 
from  the  fohition  in  white  fliarp-po'mied  cryftaJs:  a  portion 
of  uncryflallifed  flimy  matter  remains  at  the  fame  time  undif- 
folved.  The  cryftallifcd  part,  however,  is  far  from  being 
fugar;  though  when  treated  tilth  nitrous  acid  it  fiirniflies 
verv  pure  oxalic  acid,  and,  like  fugar,  is  foluble  in  alcohol ; 
but  in  regard  to  tafte  it  has  a  great  limilarity  to  manna.  It 
diflers  from  fugar,  in  particular,  by  the  following  circum- 
ftances: — ^That  concentrated  fulphuric  acid  perfectly  colour- 
lefs  is  not  rendered  black  by  it :  that  by  cotJibuftion  it  leaves 
a  reiiduum  of  vegetable  alkali,  and  is  decompofed  neither  by 
the  fpiritous  nor  acid  fermentation,  nor  by  flow  putrefac- 
tion. I  am  of  opinion,  therefore,  that  thefe  cryftals  are  to 
be  confidered  as  a  peculiar  component  part  of  beets,  not  yet 
known,  which  exitts  in  them  in  confiderable  quantity;  and 
I  think  mvfelf  authorifed  to  aflert,  that  perfeftly  pure  fugar 
cannot  be  obtained  from  beets  when  the  roots  are  cut  and 
the  juice  expreffed,  or  when  they  are  boiled  with  water,  and 
the  juice  afterwards  infpiflaled  by  boiling,  becaufc  fome  of 
this  component  part  will  always  be  mixed  with  it.  To  be 
convinced  of  the  prefence  of  this  fnbftance  the  following  me- 
thod may  be  employed  with  moil  advantage : — When  tb^ 
beets  are  dried,  and  the  fugar  has  been  extracted,  more  water 

•   ProftlTor  Gdttling'^  method  confifls  chiiHy   in  cxir-itting  the  fugar 

'"; T,  liie  dry  beets  by  infi.fin^  thtiTi  in  cvj^o.  watvu". 
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Wuft  be  poured  over  tke  remaining  parts  of  the  beets.  Or, 
a  few  beets  alfo  may  be  rafped,  and  the  fexpreffed  juice  may 
be  brought  to  fpiritous  or  rather  acid  fermentation  in  the 
ufual  way,  that  the  fugar  it  contains  may  be  decompofed. 
When  the  fermentation  is  over,  pour  oiF  the  clear  liquid  and 
evaporate  it  to  drynefs  at  a  gentle  heat ;  and  heat  over  the 
Tefiduum,  in  a  retort  or  other  convenient  vefl'el,  rectified 
fpirit  Off  wine  tiH  it  begin  to  boil.  Then  decant  the  clear 
fpiritous  liquid,  and  depofit  it  in  a  cool  place,  where  this 
<u)mponent  part  will  cryftallife  from  it.  To  obtain  the  cry- 
ftallifed  part  perfe6lly  free  from  fpirit  of  wine,  the  latter  may 
i)e  made  to  evaporate  in  a  gentle  heat," 

MEDICINE. 

Tht  Allgcmeme  Mcdizbufche  Atuhihn,  publiflied  at  Alten- 
burg,  for  the  month  of  June  1800,  contains  the  following 
article,  in  a  letter  dated  from  Brunfwick : — ^*  The  fecret 
femedy  for  the  tape -worm,  for  the  difcovery  of  which 
M.  Mathieu,  formerly  an  apothecary  at  Berlin,  received  au 
^annuity  from  the  prefent  king  of  Pruflia,  with  the  title  of 
aulic  counfellor,  is  as  below  : 

I. 
R.  Limatur.  Stanni  Angl.  fur.  unc.  unam. 
Pulv.  rad.  jilich  maris  drachmas  f ex. 

Setnin.  cjna  unciam  dim'tdiam. 

Radic.  jalapp.  rejinojce^ 

^alls  polj'chrejU  ana  drachmam  unam. 

M'tfc.  Flizt  cum  mell'is  communis  ftrfficiente  quantitate  clei- 
Huariuni, 

II. 

R.  Pull',  rad.  jalapp.  rejinofis, 

Sails  polychrejl.  ana  fcruptilos  duos. 

Scammonci  Ahppenjis  Jcrupul.  nnum. 

<■'■•-  G^immi  gutia:  gruna  decern. 

Mifc.    F'ujt  cum  fnelle  comviuni  eleStuariiim. 

"  ift,  In  employing  this  remedy  for  the  tape-worm,   it 

is  eflential  to  make  the  patient  obferve,  during  feveral  day^ 

before,  a  ftrid  regimen,  and  to  ufe,  above  all,  falted  food,  fuch 
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as  herrings,  See.  as  well  as  foups  with  bread,  and  light  Veg** 
tables. 

"  2d,  In  regard  to  the  ufe  of  the  medicine  itfelf,  a  large 
tea  fpoonful  of  No.  i .  mult  be  given  to  the  patient  every  two 
hours.  This  muft  be  continued  for  two  or  three  days  until 
the  patient  feels  the  motion  of  the  worm  in  the  inteftineS. 

"  3d,  A  large  tea  fpoonful  of  No.  2.  muft  then  be  given 
to  the  patient  every  two  hours  till  the  xfrorm  is  evacuated. 
When  the  evacuation  is  too  long  in  taking  place,  fome  fpoon- 
fuls  of  frcfti  eaUor  oil  may  be  given  to  tlie  patient,  and  an 
injection  of  the  fame  oil  may  be  adminiftered. 

"  4th,  As  the  age,  fex,  and  conftitution  of  the  patient  may 
require  a  confiderable  difference  in  the  application  of  the  re- 
medies and  the  quantity  of  the  dofes,  it  will  be  indifpenfably 
nceelfary  that  the  direction  and  modification  of  the  treatnient 
(liould  be  entruflcd  to  a  fkilful  phyfician. 

"  In  the  laft  place,  it  muft  be  obferved,  that  the  efficacy 
of  the  firft  remedy  will  depend  chiefly  on  the  quality  of  the 
fern  j  and  that  it  is  abfolutcly  neceflary  to  employ  the  root  of 
the  Jillx  mas,  and  not  that  of  any  other.  Care  alfo  muft  be 
taken  to  pulvcrife  only  the  interior  folid  part ;  and  that  the 
powder  obtained  have  a  reddifli  colour." 

The  following  cafe  of  the  deleterious  eflfefts  of  opium  re- 
medied by  the  excitement  of  pain,  has  been  publiflied  in  the 
third  volume  of  the  American  Medical  Repofitory,  by  Va- 
lentine Seaman,  M.  D. — "  Having  fi)  frequently  obferved,," 
fav:^  Dr.  Seanum,  "the  great  quantity  of  opium  that  a  perfon^ 
updcr  the  operation  of  acute  pain,  will  take,  without  having 
any  foporific  efle<iis  induced  by  it,  I  have  long  been  of  the 
mind,  that  pain  niiiihl  be  uicfullv  excited  to  remove  the  deadly 
influence  of  a  large  dofe  that  may  have  been  previoufly  taken. 

'*'  Yedcrdav  L  had  an  opportunity  of  putting  my  principles 
to  the  tell  of  experiment,  being  called  to  fee  a  female  patient 
who  had,  about  two  hours  before,  taken  an  ounce  of  lauda- 
num, and  then  jay  in  a  deadly  ftupor,  from  which  at!  the 
eflbrts  of  her  friends  were  infufficient  to  awaken  her.  At- 
ien>pts  had  been  made  to  get  fome  vinegar  into  her  ftomach^ 
but,   I  believe,   willi  little  effect;  nor  did  I  fucceed  mucin 

better 
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better  in  en(!eavouring  to  give  her  a  dofe  of  white  vitriol. 
I  then  procured  a  fmall  fwitch,  and  apphed  it  pretty  freely  to 
her  arms  and  flioulders,  which  were  defended  only  hy  a  thin 
linen  covering.  I  alfo  applied  fome  ftrokes  to  her  legs.  In 
the  courfe  of  a  very  (hort  time,  indeed  almoll  immediately 
upon  the  application  of  this  remedy,  (lie  roufed  up,  and 
begged  me  to  defilt.  She  continued,  for  a  time,  much  con- 
fufed,  with  involuntary  turns  of  laughter.  Two  fcruplcs  of 
white  vitriol  were  then  adminiftered,  followed,  in  about  fit- 
teen  minutes,  by  half  a  dram  of  ipecacuanha ;  notwith (landing 
which,  and  alfo  having  her  throat  repeatedly  tickled  with  an 
oiled  feather,  it  was  near  an  hour  before  (lie  could  be  made 
to  puke:  however,  finally,  (be  puked,  and,  by  the  afliftance 
of  frequent  draughts  of  warm  water,  her  ftomaeh  was  pretty 
thoroughly  evacuated. 

**  By  tlie  afliftance  of  her  friends  (lie  was  kept  awake,  or, 
at  leaft,  (lept  but  little  at  a  time  during  the  night,  and  this 
inoming  appears  entirely  recovered," 

VACCINE    INOCULATION. 

The  Medical  Committee  for  the  Vaccine  Inoculation  at 
Paris  has  lately  publiflied  the  following  notice  : 

**  The  committee  has  juft  inoculated  fome  cows  with  the 
vaccine  matter.  This  experiment  has  fucceeded.  The  puf- 
tules  appeared  in  the  moft  regular  manner,  and  following 
the  fame  progrefs  as  in  man.  The  committee  will  fpcedilv 
publi(h  a  detailed  account  of  this  noble  experiment,  which 
had  been  before  tried  at  Rhelms  with  full  fuceefs.  A  great 
many  medical  men  and  curious  perfons  came  to  be  con- 
vinced, by  ocular  demonftration,  of  the  truth  of  this  faft, 
fo  interefting  in  the  hiftory  of  the  vaccine." 

A  memoir  has  been  publiflied  at  Geneva  on  the  vaccine 
inoculation  by  Dr.  Oder,  profciVor  of  medicine,  in  order  to 
be  fubmitted  to  the  minifter  of  the  interior,  which,  after 
giving  an  account  of  this  important  difcoverv,  and  of  the 
progrefs  and  nature  of  the  dircafe,  concludes  with  the  fol- 
lowing obfervations  on  the  certainty  of  its  being  a  pre- 
ventative:-^" We  have  acquired  certain  proof,  in  two  way;*, 

A  a  3  that 


l88  Vaccine  Indcuiat'ioiU 

that  the  vaccine  inocuUti6n  is  a  perfect  fecurity  againft  tU^ 
fm  all- pox. 

"  ift,  By  the  direct  or  indire^J;  communication  which  all 
our  inoculated  patients  had  with  a  great  number  of  childreh 
attacked  with  the  rriiali-pOx  in  every  quarter  of  the  city.  It 
is  well  known  that  the  fmall-pox  is  infectious  long  after  the 
patients  are  in  a  con<lition  to  go  abroad.  Van  Swieten  efti- 
mates  that  the  difeafe  is  ftiU  capable  of  communicating  it- 
felf  fixty  days  after  it  has  made  its  appearance  ^  but  moft  pa- 
tients, after  the  twentieth  day,  gO;  about  as  ufual.  in  tht?  Itreetft 
and  public  places,  and  wherever  their  bufinefs  oj?  occupa* 
tions  may  lead  them.  It  is  inipolTible,  therefore,  that  nearly 
four  hundred  children,  inoculated  far  the  vaccine  four  months 
ago,  fliould  have  all  efcaped  if  they  were  fufceptible  of  iniec- 
tion  from  an  epidemic  diftemper  fo  general  as  that  which 
prevails  here  at  prefent,  and  to  winch  J50  children  have 
fallcna  facrifice  within  our  walls.  None  of  them,  however, 
have  had  the  fmall-pox  except  four,  who  certainly  had  the 
germ  of  the  difeafe  before  they  were  inoculated. 

"  3d,  We  have  even  inoculated  the  fmall-pox  from  arm, 
to  arm,  and  with  all  the '  precautioti  neceflary  to  infure  the, 
fuccefs  of  the  operation,  on  ten  or  twelve  ot  l  ^e  inoculated 
with  the  vaccine,  and  feven  weeks  after,  the  i:a:s  of  the  vac- 
cine had  dropped  off;  but  none  of  them  fliowed  the  leaft 
fymptom  of  general  infe6lion.  The  incifion  became  ilighliy 
inflamed  ;  but  it  fpeedily  dried  up  without  arcolte,  andwith-^ 
out  any  appearance  of  fever. 

"  We  have  acquired  alfo,  by  repeated  trials,  the  moft 
complete  proof  that  the  vaccine  is  not  a  contagious  difeafe* 
In  feveral  families  we  have  inoculated  two,  three,  or  four 
children  after  each  other.  Thofc  who  had  the  difeafe  (lept 
with  fonie  who  had  not  been  inoculated,  and  the  latter  were, 
not  afFeCted  till  they  were  inoculated  in  their  turn.  In  other 
refpecls  we  faw  no  inftance  of  contagion. 

"  I  {hall  add,"  fays  Dr.  Oder,  "  that  it  did  not  appear  to 
us  that  the  inoculited  vaccine  was  followed  by  any  other 
malady;  neither  pimples  nor  eruption,  neither  fore  eves  nor 
bad  ears,  nor  any  accumulations  of  matter  fo  oft^n  obferved 

after 
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1»fter  the  fmall-pox,  both  when  inoculated  and  ^vhcn  the  dif- 
eafe  takes  place  in  the  natural  way  :  on  the  contrary,  we  have 
inoculated  feveral  very  delicate  children,  whofe  health  feeqjed 
to  be  much  improved  by  the  operation  in  every  refpe£^. 

■ExireSI  of  a  Letter  from  Dr.  Marshall,  dated  Vahtta, 
{Malta),  January  21,  1801. 
**  Since  my  laft,  I  have  the  p}ea,rure  to  inform  you  tha^ 
Dr.  Walker  and  myfelf  have  been  very  fiiccefsfal  in  purfuing 
,the  objeft  of  our  niiflion.  W?  hav?  bad  the  happinefs  to  ar- 
reft  the  deiiroying  progrefs  of  the  fmall-pox,  which  has  r^iged 
very  much,  and  has  been  very  mortal  at  Minorca  and  Malta, 
and  on  board  the  fleet.  The  Minorqueens,  who  at  firft  re- 
ceived the  vaccine  inoculation  cautiou{ly,are  now  very  bapp}', 
and  it  is  generally  adopted  among  them.  At  Maka,  the  moft 
complete  fuccefs  has  attended  us.  When  we  arrived  here,  we 
at  firft  inoculated  fortie  children  belonging  to  the  Foundling 
Hofpital,  and  from  them  feveral  others ;  but,  finding  it  difficult 
to  perfuade  the  people  of  its  efficacy,  we  fubjecled  many  of 
thefe  to  the  teft  of  the  infertion  of  the  matter  of  the  fmall-pox, 
upon  all  of  whom  it  had  not  theleaft  efTe^l:.  This  experiment 
was  publicly  made  in  prefence  of  the  governor*,  theTuuifian 
ambalTador,  the  Britifti  conful,  and  many  of  the  principal 
inhabitants.  In  going  to  the  hof{>ital  we  formed  a  procef- 
Con :  the  governor  walked  at  our  head  in  his  uniform,  the 
clergy  in  iheir  canonicals  j  and  we  were  accompanied  by  moft 
of  the  medical  profeflbrs.  The  fuccefs  attending  our  experi- 
ment, arid  the  publicity  of  the  efficacy  of  the  Jenncrian  in- 
oculation, has  caufed  the  inhabitants  to  come  in  great  num- 
bers to  be  inoculated.  The  governor  has  had  Dr.  Jenner's 
work  tranflated  and  printed  for  the  inhabitants,  and  he  has 
alfo  eftablifhed  an  hofpital  for  the  inoculation  of  the  poor, 
under  the  name  of  the  Jennerian  In(titution;  and  as  on  our 
arrival  we  found  the  fmall-pox  in  the  ifland,  the  inhabit- 
ants have  prefTed  in  crowds,  both  the  mafs  of  the  people  and 
the  nobility.  Dr.  Jenner's  difcovery  is  held  here  in  fuch 
high  efteem,  that  the  governor,  who  is  the  idol  of  the  Mal- 

''  The  attendance  of  tiie  Tunifian  ambafladcr  v.ms  on  account  cA  a 
••  ;fh  the  dcy  had  cxprefTed  to  have  the  cow-pox  iatioduccd  at  Tunis. 
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tefe,  and  for  whofc  welfare  he  is  continually  labouring,  amon^ 
other  conciliating  nieafures,  boafts  of  the  fervice  England 
fenders  them  by  the  introdu£lion  of  the  cow-pox.  He  has 
alfo  behaved  to  u^  in  the  mod  kind  and  handfome  manner, 
and  has  allotted  to  u?,  for  our  refidcnce  during  our  ftay  here, 
the  moft  beautiful  palace  ofValetta,  heretofore  the  grand 
niafter's.  The  fmall-pox  being  very  prevalent  on  board  the 
fleet,  it  became  necefl'ary,  on  account  of  its  fhort  ftay  here, 
that  one  of  us  fliould  accompany  the  expedition  to  complete 
the  inoculation  ;  and  Dr.  Walker's  cnterprifing  fpirit  could 
not  reft  till  it  was  determined  that  he  (hould  goj  and  he  ha^ 
failed  in  the  admiral's  Ihip. 

♦'  The  following  is  the  extraft  from  the  admiral's  memo-, 
randum,  in  confequence  of  the  fmall-pox  raging  in  the  Alex ■» 
der  and  other  vefl'els ; 

«  Fnudroyant,  Malta,  Dec.  9,  iSoo. 

*  The  commander  in  chief  thinks  it  neceflary  to  recom-. 
mend  to  the  refpeclive  captains  an  immediate  application  ta 
Dr.  Marfliall  and  Dr.  Walker,  whofe  excellent  and  fafe  mode 
of  treatment  has  been  experienced  on  board  the  Foudroyant 
and  other  fliips  in  pre\-enting  the  dreadful  effefts  fo  often 
attending  the  fmall-pox,  but  which  may  now  be  fo  eafil] 
pvoided,  without  danger  or  inconvenience. 

*  By  command  of  the  admiral, 

'  W.  Y0UNG.1 

^*  Bv  a  frigate  which  arrived  here  laft  nicrht,  I  learn  thj 
the  fleet  and  army  were  on  the  13th  inft.  in  tlte  bay  of  Marn 
morifle ;  and  Dr.  Walker  fends  me  word,  that  on  board  tl 
fleet  the  fmail-pox  feems  now.  to  be  extinft;  and  that  on  the 
10th  of  .January  he  had  inoculated  the  Corfican  troops  in  th<j| 
vefl'el  where  it  had  made  its  laft  appearance.     During  hij 
abfence,  I  have  inoculated  the  troops  left  here  under  the  com4| 
mand  of  general  Pigot  j  and  am  occupied  from  morning  tc 
night  in  vifrting  patients  both  in  town  and  country.     I  hop 
foon  to  be  joined  by  my  colleague,  and  then  we  intend  tc 
fail  for  Palermo.    It  is  extremely  gratifying  that  the  bcnevo^ 
lent  intentions  of  his  royal  highnefs  the  duke  of  York  to- 
>vards  the  army  are  fully  anf^vtred  by  the  attention  we  have 
received  from  the  commanding  officer^  at  the  garrifons  of 

Gibraltar, 
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'i^'.-.jiiUr,  MIncrca,  and  Malta;  and  alfo  from  lord  ICeith 
and  fir  Ralph  Abercrombie  in  the  expedition." 

AGRICULTURE. 

The  Free  Society  of  Agriculture^  Arts,  and  Commerce,  Ift 
the  department  of  the  Ardennes,  has  lately  publilhed  a  Me&t 
coUecftion  of  memoirs  J  among  which  are :  a  paper  on  the 
caufes  of  the  fmut  in  grain,  and  on  the  means  of  preventing 
it;  on  the  cultivation  of  the  fuller's  thiftle  {dipjacus  fullo- 
Tium);  on  the  culture  of  a  kind  of  poppy;  details  on  the 
turnip-rooted  cabbage  of  Lapland,  cultivated  at  Bouillon ;  and 
limple  and  eafy  means  for  preferving  gfain  from  weevils  and 
other  infe£ts.  Thefe  means  are  as  follows : — Immerfe  fomfc 
pieces  of  hemp  cloth  in  water ;  wring  them,  and  cover  with 
them  your  heaps  of  grain  :  two  hours  after  you  will  find  the 
weevils  adhering  to  the  cloths ;  vvhich  muft  be  carefully  coU 
lofted  that  the  infefts  may  not  efcape.  You  may  then  dip 
them  fome  time  in  water  to  drown  them. 

A  plant  of  the  hyofcyamus  placed  in  the  middle  of  a  heap 
of  grain  drives  away  thtfe  infedls :  in  that  cafe  you  muft 
watchj  in  Order  to  crufh  them  as  they  arc  endeavouring  to 
efcape ;  which  will  not  require  long  timt. 

The  laft  article  of  this  colleftioti  is  a  tecipe  for  a  vegetativ6 
liquor  proper  for  accelerating  the  blowing  of  bulbous-rooted 
flowers  in  winter  in  apartments.  It  is  as  follows : — ^Takc 
nitrate  of  potaih  (nitre)  three  ounces ;  muriate  of  foda 
(common  fait)  one  ounce ;  carbonate  of  potafii  (potaOi) 
half  an  ounce;  fugar  half  an  ounce ;  rain  water  one  pound  : 
make  the  falls  diffolve  in  a  gentle  heat  in  a  glazed  earthen 
pot,  and  when  the  folution  is  completed,  add  the  fugar  and 
filter  the  whole.  Put  about  eight  drops  of  this  hquor  into  a 
glafs  jar  filled  with  rain  of  river  water.  The  jars  railft  be 
kept  always  full,  and  the  water  muft  be  renewed  every  ten  or 
twelve  days,  adding  each  time  a  like  quantity  of  the  liquor  ; 
the  flowers  alfo  mult  be  placed  on  the  corner  of  a  chimney- 
piece  where  a  fire  is  regularly  made. 

The  fame  mixture  may  be  employed  for  watering  flower? 
in  pots,  or  tilling  the  difhes  on  which  they  are  placed,  in 
order  to  keep  the  earth,  or  the  bulbs  and  plants  which  thev 
contain,  in  a  Hate  of  niyifture. 
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Lately  at  Nifnies,  the  place  of  his  birth,  the  ex-jefuit 
i^aulian,  autlior  of  feveral  works  on  the  mathematics,  at  the 
age  of  5o.  He  was  born  of  a  proteflant  family,  and  had 
meyer  beeri  ill  in  the  courfe  of  his  life.  His  works  are :  Dic- 
'tlqnnaire  de  Phjjique,  which  went  through  feven  editions  in 
nine  years,  and  which  was  long  the  only  one  ufed  in  the  public 
fchools  of  France :  it  is  a  compilation  not  dcftitute  of  merit, 
though  inferior  to  that  of  Bri (Ton.  %.  Trattc  de  Pa'ix  ejitre 
Dcfcartes  et  New  ton  ^  3  vol.  3.  Comment  aire  fur  La  Caille 
tt  L'Ho/pital*  4.  Le  veritable  Syjlente  de  la  Nature  oppofe 
au  faux  Syfleme  de  la  Nature.  5.  J^a  Vhyfque  mife  ^  It^ 
Portee  de  tout  leM^n(l<^'  two  volumes  only  of  this  work  were 
printed.  6.  he  Di&ionnaire  Pbilofopho-Theologique.  This 
work,  deftined  for  the  defence  of  the  •  Chrillian  religion^ 
brought  upon  the  author  the  hatred  and  farcafms  of  Voltaire* 
Father  Paulian  was  a  man  of  ?i  mild  difpofition :  during  the 
revolution  he  always  behaved  with  great  circumfpe£lion  in 
the  exercife  of  the  priefthood,  to  which  he  devoted  himfelf^ 
He  was  a  member  of  the  academies  of  Nifmes  and  Lyons. 
He  has  left  fome  unpubliflied  works  among  them :  Memoire 
fur  le  Poids  des  Montagnes,  and  orje  on  Monfters, 

On  the  night  between  the  12th  and  13th  of  February, 
the  age  of  78,  in  confequence  of  a  violent  pain  and  fpafms  m: 
his  ftomach,  which  feem  to  have  been  the  confequence  of  f  J 
gouty  metaftafis,  the  celebrated  French  chemift  Darcet, 
Jearned  phyfician,   member  of  the  National  Inftitute  an 
feveral  other  Societies,    and  profeffor  of  chemiftry  in  th^ 
College  de  France.     Darcet  dirtinguifhed  himfelf  by  variouj 
iifeful  labours  and  refearches :  experiments  on  earths  and  th^j 
manufacture  of  pottery  and  porcelain,  which  he  greatly  con*,j 
tributed   to  improve  in  France  j    refearches  refpeding  th^^l 
aftion  of  fire,  long  continued  and  equally  maintained ;  oid 
the  conftruftion  and  combuftion  of  the  diamond  ;  the  ana-^| 
lyfis  of  animal  matters,  feveral  mineral  waters,  and  a  grcal 
many  ores. 
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XXIV.  Accountof  the  Life  amllVritings  o/OlOV  TorBEUN 
Bergman,  ProfeJ/br  of  Chemijlry  at  UpfaL 

X  H  I S  celebrated  chemift,  the  fon  of  a  colleaof  of  the 
kuig's  taxes,    was  born  at  Catharmaberg,  in  Weft  Goth- 
land, on  the  9th  of  March  1735.     At  an  early  period  he 
ihowed  a  great  deal  of  fpirit  and  vivacity,  which  approached 
almoft  to  giddinefs  ;  but,  by  application  to  ftudy  under  a  pri- 
vate tutor  and  at  the  fchool  of  Skara,   this  youthful  fervor 
gradually  fubfided.     At  the  age  of  17   he  was  fent  to  the 
univerfity  of  Upfal,  \vhere  he  firft  applied,  in  confequence  of 
the  natural  bent  of  his  genius,  to  mathematics  and  various 
branches  of  philofophy,  which  he  ftudicd  \\\\h  unremitting 
diligence,  though  one  of  his  relations,  under  whofe  care  he 
had  been  placed,  often  reprefented  to  him  that  thefe  were 
purfuits  not  likely  to  procure  him  a  livelihood.     As  he  was 
obliged  to  obtain  inttruftion  in  thefe  fciences  merely  from 
books,  and  often  employed  whole  days  in  ftudy,  fliut  up  in 
his  chamber  from  morning  till  night,  his  health  was  confi- 
.  derably  impaired  j  and  in  order  that  he  might  reftore  it  ha 
made  a  tour  to  the  country  to  fee  his  parents,  during  which 
he  amufed  himfelf  with  the  ftudy  of  natural  hiftory.     When 
at  the  fchool  of  Skara  he  had  been  initiated  in  botany  and 
entomology,  particularly  the  latter,  to  which  he  applied  with 
fo  much  zeal  that  he  formed  a  fyftem  of  infects  according  to 
their  ftate  of  larva,  which  was  fo  well  arranged  that  it  could 
not  have  been  cortfidered  as  the  work  of  a  youth  of  eighteen. 
It  is  to  be  regretted  that  his  other  occupations  prevented  him 
from  purfuing  this  fubjeft  further,  and  that  only  the  clafles 
of  the  larvae  were  engraved  and  publiftied.     De  Geer  and 
Linnaeus  were  both  fenfible  of  the  value  of  his  knowledge  in 
this  refpedt;  and  the  latter,  to  fhow  his  efteem  for  him,  gave 
the  name  of  Bergman  to  a  fort  of  phalaena.     During  this 
time,  however,  he  did  not  neglcft  his  favourite  purfuit,  and 
ftudied   Palmquift'9  algebra,    fo   difficult  to  be  underftood 
without  affiftance. 
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At  the  end  of  fifteen  months  he  returned  to  Upfal,  and  in 
1755  gave  a  proof  of  the  progrefs  he  had  made  in  mathema- 
tics and  philofophy  by  a  difpatation  Dc  Crepufadis .  Soon 
after  he  tranfmitted  to  the  Royal  Academy  of  Stockholm  tw6 
differtations  ;  one  of  them,  De  Cocco  Aquatico,  and  the  other 
De  Hirud'wibus;  which  were  much  approved  by  Linnaeus, 
though  he  entertained  an  opinion  on  tbefe  fubjefts  different 
from  that  of  the  author.  IJedcfcjided  alfo  a  difputation  on 
aftronomical  intercalation,  in  confcquence  of  ^vhich  he  got 
the  degree  of  doftor  in  1758  j  and  by  another  difputation  on 
general  aftra6lion  he  olitaincd  leave  to  become  a  private 
teacher  of  philofo^ibv.  Having  improved  himfelf  in  practical 
aftronomy  at  the  obfervator\'  of  Upfal,  he  aflifted  in  obferving 
the  tranfit  of  \'enus  in  1761,  and  was  rewarded  for  his  dili- 
gence and  application  by  being  made  afliftant  profeflor  of 
mathematics  and  philofophy. 

'  He  fcnt  different  papers  to  the  Roval  Academy  of  Stock- 
hohii ;  one  of  which  was  on  the  rainbow,  another  on  the 
aurora  borealh,  and  a  third  on  the  twilight.  The  northern 
liilhts  and  ele<^lricity  attracted  his  particular  attention,  and 
he  at  length  laid  before  the  Royal  Society  of  Upfal  a  feries 
of  obfervations  w  hich  he  had  made  on  thefe  fubjefts  during 
the  courfc  of  four  vears,  together  with  a  variety  of  informa-- 
tion  collected  by  learned  men  both  in  Sweden  and  in  other' 
countries.  His  obfervations-  on  elc61;ricity  were  fo  much 
approved,  that  an  extract  from  them  was  infertcd  in  the  Phi- 
lofophical  Tranfa6tions  by  Dr.  Wilfon.  The  fame  work 
contains  his  letters  on  the  electric  nature  of  turrtialin,  which 
nqarly  put  an  end  to  the  dilpute  between  Dr.  Wilfon  and 
uEpinus. 

(n  the  year  1763  he  obtained  a  prize  from  the  Royal  Aca- 
demy of  Stockholm  for  an  anfwe'r  to  the  queftion,  How  thofe 
c'aterpillars  which  deftroy  the  leaves  of  fruit-trees  can  be  ex- 
tirpated? and  two  years  after  a  ddublc  prize  for  fome  new 
obfervations  on  the  fame  fubjcct.  He  was  fo  z<jalous  for  the 
inlcreft  of  the  Acadcmv  of  Stockholm  that  he  fent  it  forty-onq 
papers,  each  of  which  contained  either  fome  new  obfer\'ations, 
of  illuftrated  and  explained  xvhat  had  been  known  before. 
The  Academy  were  fo  fenfible  of  his  fervices  that  in  the 
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5-earX/7^  they  allowed  hini.aii  annual  faljiry  of  150  rix-doU 
Lirs  frbmlhelr  funds  in  order  to  defray  the  expenfe  to  which 
he  was  cxpofed  hy  his  experiments.  Though  moft  of  hi;> 
tihie  was  occupied  with  haturaI'*phitofophy  he  ftiil  retained 
his  tafte  for  entomology  :'  he  difcovcred  a  new  fort  of  gal!-| 
Kpple'  in  the  bark  of  the  oak ;  wrote  a  diflertation  on  the 
faw-fi' ,  tcntb^cdo -y  oti.  the  Worms  fo  pernicious  to  th^ 
pine-(ir;  and,  towards  the  tatter  part  of  his  life,  he  wrote 
on  the  care  and  management  of  bees. 

In  the  year  1758,  in  cbnjiin£libn  with  fome  of  his  friends,'' 
he 'had  eftabliflied  a  cofmogrriphical  fociety, 'who  undertook 
fo  give  a  defcription  of  the  earth.     The  phyfical  part  was' 
allotted  to  Bergman  ;  aiul  when  it'appeiafed  in  1766,  it  was 
fo  well  received  that  the  whole  edition  was  fold  in  the  courfe 
(if  half  a  year:   the  worl;^wai  foon  after  tranflated  into  Ger-* 
man,  panifh,  French,  ancl  other  tartgiiages."   A  fecond  edi-' 
tion,  'much  enlarged,  appeared  in  1773  und&r  the  title  o"p 
A  Phyfical  Defcription 'of  the  Earth.    In  this  Work  Bergman> 
ilifplaycd  a  gi-qater  knowledge  of  mineralogy  and  chemlftry 
than  was  cxpe(5lcd ;  and  his  reputation  as  a  chemift  was  ftill 
fiirther  increafed  by  a  diflertation  on  the  method  of  preparing 
alum,  Xvliich  he  piibliflied  af)efvv^rdsi    In  confequence  of  the 
Uft-ii^tAtioned  work*  he  was  Appointed  profcfibr  of  chcmiftrv 
in  1^67.  ^   Ahout  this  period,  in  Qonfeq^uence  of  a  propofal' 
whi<iK  he  liiade,  a  new  hfbbfaior)',  models,  Various  kinds  of 
apparatus,  and  a  new  houTe'for  the  profc (tor,  were  provided. 
Under  fuch  circumrtarices''it  is  not  to  be  wondered  at  that, 
b'efides   his   yolthg  cbnriyf^'jiien','  pupils '  Wni   diftant   parts' 
fTionld  be  anxious  to  repair  Mo  Upfa!,  that  t^ficy  miirht  profit  by ' 
the  inftruAion  of  a  man  why  had  acquired  fo  much  celebrity.  ' 
■  liis  pupils  admired  fib'i'dnly  hTs'zeal  and  diHgeUce  in  com- 
in\uncating  inftrufihion  and  in  making  experiments,  but  the  " 
wonderful  perfpicuity  \\\\.\\  which  he  explained  the  moft  dif- 
ficult fubje6\s.     Bergrnan,'jh6wcy6r,  d;>J  n6t.c6nfine  himfclf ' 
to  oral  iurtru(5lion:  he  enlightened  the  worlcl  bv  his'writinas; 
Zi^h  his  firft  attempt  this. way  was  Schcffcr's  Chemical  Lec- 
tures, which  he'  arranged,  alid'  enrtehed  with  valuable  ob- 
f(»r\'ati.ttns.     His'  next  .piiferrcatiOTi  wjas'  an   Introdu(!^ion  to 
Cheiiriftry)  -^d  t-hr?  was  f^lcikvedby  his  Sciagraphia  of  the 
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Mineral  Kingdom  ;  which  appeared  alfo  in  French  under  the 
following  title :   Manuel  de  Mineralogijie,  ^c.    traduit  et 
augmente  par  Monges  le  Jeune )  Paris  1784;  8vo.    Bergman 
endeavoured  alfo,  by  examining  a  variety  of  fubftances  with 
unremitted  diligence,  to  enlarge  chemical  knowledge;  and 
the  refult  of  his  experiments,  which  he  communicated  to  the 
public  in  various  papers,  was,  for  the  mofi:  part,  afterwards 
colle6led  by  himfelf  and  publifhed  in  three  volumes,  with  the 
title  of  Opufcula  Vhyjica  et  Chemica  plerumque  anteafeorfum 
edita,jam  ah  Au£iore  collecla  et  au6la\  Holmiae  1779.  8vo.  A 
new  edition  of  this  work  was  publifhed  under  the  infpe6lion 
of  the  celebrated  profeffbr  Lefke  at  Leipfio;  and,  after  Berg- 
man's death,  profeffor  Hebenftreit  added  three  more  volumes 
of  his  detached  pieces,  and  publiflied  the  whole  with  the  title 
of  Bcrgmanni  Opufcula  Phyfica  et  Cbemica,  pleraque  feorfum 
antea  edita^  nunc  collegia  et  revifa.  Vol.  VI.  cum  hidice  locu'- 
fletijjimo  et  Tab,  JEn.  Edilionis  Curam  p^fi  Au£toris  Mortem 
geffit  E.  B.  G.  Heben/lreit ;  Lipfiae  1788 — 1790,  8vo.     Aa 
Italian  tranflation  of  Bergman's  phyfical  and  chemical  works 
was  publifhed  by  fubfcription  at  Florence  under  the  title  of 
Opufcoii   Chimici  e  Fifci  di  T.  Bergman;  Florence  1790, 
Tom.  III.  8vo.     The  third  volume  of  this  tranflation  con- 
tains confiderable  additions  by  Dolomieu,  which  form  nearly 
one-h  ilf  of  it. 

Though  it  would  be  impoflible,  in  the  fpace  allotted  for 
this  (ketch,  to  give  a  detailed  account  of  all  Bergman's  difrj 
coveries  and  the  improvements  he  made  in  chemirtry,  bj 
which  he  acquired  fo  much  reputation,  we  cannot  omit  enu- 
merating fome  of  them.  He  explained,  in  the  moft  fatisfac- 
tory  manner,  why  an  alum  ley,  without  any  addition,  doe»] 
not  crvrtalllfe;  and  fhowed  that  this  phaenomenon  arofe  from) 
its  containing  an  excefs  of  acid.  He  reje6led  the  comnioi 
addition,  and  inftead  of  it  ufed  pure  argil,  which,  without 
doihg  any  hurt,  increafes  the  quantity  of  the  alum.  He  firf 
fhowed  that  fixed  air  is  a  real  peculiar  acid,  which  is  not  in-i 
debted  for  its  properties  to  the  fubftances  employed  for  ex-| 
trading  it.  He  confidered  it  as  the  principal  component, 
part  of  mineral  waters,  and  gave  a  moft  ingenious  method  of-  '' 
4ecompoiing  thera^  which  is  a  procefs  exceedingly  difficult. 

He 
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He  (howed  alfo  how  to  imitate  them  by  art,  and  prepared 
different  kinds,  which  had  a  perfeft  fefemblance  to  thofe  of 
Seltz,  Spa,  Pyrmont,  and  other  places.     By  a  careful  ana- 
lyfis  of  the  hot  waters  he  was  led  to  an  equally  fuccefsful 
method  of  imitating  them  alfo.     In  a  word,  we  are  indebted 
to  him  alone  for  the  great  improvement  which  has  been  made 
in  the  analyfis  of  mineral  waters,  and  the  art  of  afcertaining 
their  real  component  parts.     He  was  the  fird  who  gave  a 
proper  account  of  the  properties  of  the  newly  difcovered  acid 
of  Itigar,  and  its  mode  of  union  with  other  bodies.     He  not 
only  explained,  in  the  cleareft  manner,  the  nature  of  cobalt, 
nickel,  and  pktina;  but  declared,  many  years  before  the  dif- 
covery  was  acknowledged,  that  manganefe,  molybdena,  and 
tungftcn,  muft  contain  peculiar  femi-metals;  and  this  con- 
jecture was  afterwards  fully  confirmed  by  the  experiments  of 
the  ableft  chemifts.     He  was  the  firil  alfo  who  gave  a  proper 
account  of  the  properties  of  mangaiicfe  and  of  its  regulus. 
He  difcovered  the  caufe  of  the  phofphoric  quality  of  blende 
in  the  fparry  fluor  with  which  it  is  mixed.     He  was  the  firil 
who  difcovered  fulphurated  tin.     His  examination  of  iron  is 
a  mafterpiece,    and  to  him  we  are  indebted  for  our  know- 
ledge  of   the  caufe  of  the   brittlenefs   of   cold   (hort  and 
red  fliort  iron.      He   taught  a   moft  excellent  procefs   for 
analyfing    ores    with    the   blow-pipe    by   the    addition   of 
different  faUne   fubftances,    and   an  ingenious  method    of 
analyfing  ores  in  the  wet  way.     The  drfcovery  of  this  laft 
method,   before  unknown,  gave  rife  to  a  great  many  others, 
and  in  all  probability  will  produce  more.     Such  are  the  im- 
portant difcoveries  which  he  made  in  regard  to  the  nature 
and  properties  of  bodies,;  he  was  fully  fenfible  that  30,000 
experiments  would  be  neceflary  to  bring  them  to  perfeAion, 
and  he  clearly  faw  that  more  time  would  be  required  for  this 
purpofe  than  he  could  hope  to  command,  even  if  his  life 
fhould  be  prolonged  to  a  more  diftant  period  than  he  had 
reafon  to  exped ;  but  he  opened  the  path  and  pointed  out 
the  way  which  his  followers  ought  to  purfue. 

The  caufcs  which  enabled  this  eminent  man  to  make  fuch 
progrefs  in  chemiftry  were,  befidcs  great  ingenuity  and  in- 
defatigable application,  his  extenfive  knowledge  in  natural 
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Isjffoiy,  naturaFphifoIbpbv  and  mathematics,  which  hcapplicc; 
to  fiisfavourrtefcience.  He  introduced  mathematical  accuracv 
mtachemfftrr,  arttj,  by  his  ex-am^fe^  indnced  others  to  Call  iii 
the-  aid  of  cnlcixlalion  to  give  niore  precifion  to  their  rcfuh?: 
/Vnalylrs  cn;ih?ed  liim  to  examine  the  component  parts  of 
hodies,  and  by  fahjeding  thefe  parts  to  calculation  he'  could 
defcrmine  the  quantities  yy'nh  more  accuracy  and  truth. 

To  him  is  modern  chemi (try  indebted  for  manv  of  thofe 
luminous  facls  which  fcrve  to  fupport  it ;  and  it  may  be 
aflertctfj  without  taking- from  the  merit  of  thofe  who  c^S-' 
lf)!i{lled  the  new  fyftcmj  that  the  fpirit  of  accuracy  and  pa- 
tient mveftigation,  introduced  in  a  great  meafure  bv  Jicra- 
man,  has  tended  not  a  Uttie  to  give  foUdity  and  beauty  to  the 
ed^idce.  '' 

Hrs-  wntmgs  are  all  dlftingurflied  by  great  order,  perfpi- 
cuitv',  and  ncatnefs  of  language.     Tlie  molt  celebrated  of  the 
h-anied  focieties  in  Europe;  thofe  of  London,  Stockholm^ 
and  Gottingen  ;   the  Academics  of  Dijon   and  Turin,   the 
Medical  Society  at  Paris,  the  Society  of  the  Searchers  into 
Nature  at  Berlin,  and  the  Imperial  Academy  of  the  Searcher? 
int&Nature,  allchofe  him  a  member  of  their  different  bodies. 
He  was  made  a  member  alfo  of  the  Academy  of  Montpellier 
after  he  had  g-^ined  the  double  prize,  for  a  papenon  the  di-' 
ft  in  gui  filing-  niai-ks  of  thf)fe  kinds  of  earth  which  are  moft 
trfefu?  in  agriculture.     The  Ro^-al  Academy  of  Sciences  at 
Paris,  which  admi\ted  only  eight  foreign  members,  made 
cftorce  of  Bergnrafii  to  be  orte  of  that  number.     The  Roya! 
Aradcmv  of  Berlin   mvited  him  to  that  city  in  1776;  and 
fTTi   his-  declining  xKxs  offer,  the  king  of  Sweden,  w-ho  foon 
afftcr  his  coTOnation  in'jyji  had  raifed  him  to  be  one  of  the 
fifft  twenty-eight  kniglits  of  the  order  of  \'afa,  made  a  con- 
fiderablc  addition  to  his  income.     The  ftudents  of  the  pro-- 
vince  trf  Finland  caufed  a  mcdaf,  of  ten  ducats  vahie,   to  be 
ffmck  as  a  tcftiuionv  of  their  efteem  and  refpec't  for  his  ta- 
lcr?ts;  on  the  one  ffde  ef  whirh  was  a  good  likenefs  of  him, 
vitb   the   infcription  r    Torb.    Bcrg?nan    Patria;  Decus,     ac ' 
I^eofs  JEvi;  on  the  reverfe,    Ephoro  egrr-givNutio  Ftnrticfay 

4^(^l   3?«;/  T.I.DCC.LXX^^XIV.- 
WllCG  it  is  confideietl'tharl  Bci^man  was  of  a  weak  jcon- 
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fikution,  .ind  that  Im  labours  were  often  jntcrrnpteJ  by  hU 
Ixxiiiy  iiifiroiitits,  it  will  appear  rather  iuiijrifing  ihat  ht. 
ihould  have  beeii  able  to  acTonipHHi  lo  much.  He  was  fre- 
quently tornientetl  with  the  head-ache,  auJ  iltfiered  alfo  co:i-' 
iiJerablv  from  the  htemarrhoids.  Finding  his  health  decUniug 
he  repaired  tojVicdwi,  to  have  the  benefit  of  the  waters  there^ 
from  which  he  had  often  before  e\'])erieuced  relief;  but  a 
few  days  after  his  arrival  he  was  fcizcd  with  convuhions^ 
which  attacked  him  feveraJ  times,  and  expired  on  the  Sth  of 
July  17S4.  /ll  the  company  then  at  the  baths  attended  hia 
funeral.  He  left  a  widow,  by  whom  he  had  two  children^ 
who  died  young;  and  from  her  the  king  purchafed  his  li- 
brary and  apparatus  for  the  ufe  of  the  chemical  profeflbr, 
giving  her  a  handfome  penfion  as  a  oonipenfation  for  them. 

Bergman's  character  and  difjX)fition  were  well  calculated 
to  conciliate  refpefl  and  efteem.     He  was  far  from  being 
iiiorofe,  or  an  enemy  to  inn(jcent  mirth.      Whenever  h« 
thought  he  could  gratify  his  friends,  he  was  always  ready  to 
participate  in  their  amufements.     He  never  appeared  obfii- 
nate  or  fupcrcilious  in  delivering  his  opinions;   if  they  were 
thought  dubious,  he  explained  them;  but,  if  he  found  fuffi  - 
cient  reafon,   he  retraced  them.     This  candid  and  magna- 
nimous conduA  he  difplaved  alfo  as  a  writer;  but,  when 
fully  convinced   of  the  truth  and  folidity  of  any  point,  ho; 
■jcihered  to  it  wiih  uniliakcn  (irmnefs.     However  ardently 
.^taclied  to  his  favourite  fciences,  he  never  defpifed  other., 
knowledge,  or  rqected  any  thing  with  the  utility  of  wliicJij,' 
he  was  unacquainted;  on  the  contrary,  he-  valued  and  pro- 
moted every  thing  that  had  the  leaii  tendency  to  enlarge 
luiman  knowledge.     A  ftranger  to  vanity,  he  never  folicitedl 
for  worldly  honours  or  dignities;  and  thofc  which  were  o^j 
fered  to  him  he  ufed  r^sa  philofopher  ought. 

Towards  his  friends  his  heart  was  ever  open  and  wa'm. - 
When  afked  advice,  he  gave  it  with  readinefs  and  fincerity  j;; 
and  his  benevolence  never  ftood  in  need  of  being  folicit*^*.: 
His  intimacy  with  Scheele  is  well  known :  he  was  the  fir^t  t 
perfon  who  called  the  attention  of  the  Swedish  natipn  itn4/)f^ 
jrcigners  to  the  talents  of  that  eminent  man  ;  and  it  is  very 
prob.ible  that,   had  -iie  not  hgeii  introduced  into  notice  by 
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Bergnian,  the  world  would  have  been  deprived  of  the  greater 
part  of  his  important  difcoveries.  The  many  literary  friends 
Bergman  liad  in  all  nations,  are  a  teftimony  of  the  efteem  in 
■which  he  was  univcrfally  held ;  and  his  letters  not  only  (how 
how  capable  he  was  of  maintaining  a  literary  correfpondence, 
but  that  he  poflelTed  a  feeling  heart.  For  the  facred  writings 
he  always  entertained  the  utmoft  reverence;  he  made  them 
the  conftant  rule  of  his  actions;  and  if  any  one  in  his  com- 
pany attempted  either  openJy  or  indireftly  to  attack  them, 
or  to  queftion  their  divine  origin,  he  defended  them  with  a 
warmth  which  on  other  occafions  he  feldom  manifefted. 


XXV.  Hi/lory  of  the  Art  of  Dyeings  from  the  earllefl  Ages, 
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OWEVER  ufeful  and  laudable  may  be  the  exertions  of 
Ihofe  who  trace  back  the  various  (leps  by  which  the  arts  have 
rifen  from  infancy  to  a  Hate  of  improvement,  and  who  en- 
deavour to  throw  light  on  the  periods  of  their  invention,  and 
to  explain  the  means  and  accidental  circumftanoes  by  which 
they  have  been  brought  to  perfe6lion,  it  muft  be  allowed  that 
this  talk  is  attended  with  great  difficulty  as  well  as  uncer- 
tainty. Such  inventions,  m  general,  have  had  fo  rude  an 
origin,  that  mankind  did  not  think  them  worth  their  atten- 
tion till  they  had  attained  to  a  certain  degree  of  perfection. 
This  difficulty  feems  in  particular  to  occur  in  regard  to  the 
origin  of  dyeing,  as  it  appears  to  be  much  anterior  to  the 
oldeft  of  the  antient  writers  with  which  we  are  acquainted. 
Every  thing,  therefore,  that  can  be  faid  on  the  fubjedl  muft 
be  founded  on  conjecture. 

In  my  opinion  the  origin  of  dyeing  may  be  afcribed  to  that ' 
;tiatural  vanity  inherent  in  human  nature,  and  which  infpires , 
mankind  with  a  deflre  to  pleafe,  and  to  diflinguifh  themfelves 
above  others.  The  effefts  produced  by  the  juice  of  certain ' 
plants  or  berries  when  bruifed,  by  the  rain  on  different  kind*! 
pi  earth,  or  by  the  blood  of  animals  applied  to  cloth,  fug- 

■*  From  Ftyfucke  einer  grfchichte  dtt  Fit  berkunjl. 
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gefted,  in  all  probability,  the  firft  idea  of  this  art;  and  the 
above  fubftances  were,  no  doubt,  the  firft  dye-ftuffs  with 
which  the  inventors  ornamented  their  clothing  made  of  fkms. 
When  thefe  appeared  among  their  neighbours  with  their 
parti-coloured  garments,  a  fpirit  of  imitation  would  natu- 
rally be  excited  among  the  latter;  and  this  paflion  would 
induce  them  to  find  out  better  dye-ftuffs ;  fuch  as,  by  Imi- 
tating the  bluenefs  of  the  (ky,  or  the  beautiful  tints  of  birds 
and  flowers,  might  enable  them  to  outfliine  thofe  who  had 
preceded  them  in  this  new  art. 

But  it  would  foon  be  obferved  that  this  beauty  was  of  ftiort 
duration,  and  that  it  was  neceflary  to  renew  the  tints  by  a 
frefti  application  of  the  colouring  fubftances.  The  many 
experiments  which  mankind  might  eafily  make  while  they 
lived  under  the  freedom  of  the  early  ages,  and  perhaps  fome 
fortunate  accident,  may  have  at  length  taught  them  how  the 
colours  could  be  fixed,  by  preparing  their  Ikins  with  falts  and 
other  fubftances  of  the  like  kind. 

As  mankind  began  to  multiply,  new  wants  w^ere  created, 
employments  were  increafed,  and  thofe  devoted  to  the  fer- 
vice  of  religion  began  to  be  diftinguifhed  by  a  certain  kind 
of  drefs  from  the  other  clafles  of  fociety.  Hence  arofe  par- 
ticular ranks  and  conditions,  to  which  certain  diftinguiftiing 
marks  were  afligned  according  to  their  fun6lions ;  and  for 
this  purpofe  no  better  or  more  certain  means  could  be  found 
than  diverfity  of  colours.  In  the  earlieft  ages,  therefore,  par- 
ticular colours  were  allotted  to  the  leaders  of  armies,  judges, 
and  priefts ;  and  for  feftivals,  funerals,  and  religious  cere- 
monies. 

Mankind  would  now  begin  to  confider  dyeing  as  an  art 
not  merely  calculated  to  gratify  vanity  or  to  give  pleafure  to 
the  eye,  but  as  an  invention  of  the  utmoft  utility  to  fociety. 
No  longer  contented  with  the  dye-ftuffs  furni (lied  by  vege- 
tables and  land  animals,  they  began  to  fearch  even  the  ocean, 
with  which  they  were  become  more  familiar,  and  difcovered 
a  fubftance  proper  for  dyeing  purple, — the  firft  colour  refpedl- 
ing  the  origin  of  which  we  find  any  certain  information  in 
the  monuments  of  antiquity.  Almoft  all  thofe  antient  au- 
thors who  fpeak  of  this  invention,  afcribe  it  to  love  and  a 
Vol.  IX.  Cc  ihepherd's 
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fliepherd's  dog.     The  dog  happening  to  take  in  his  month 
a  (hell-fifh  which  he  found  lyina  ou  the  fand,  his  mouth 
became  coloured   with   the  purple  juice  it  emitted.      The 
ihepherd's  fweetheart  having  ieen  this  colour,  was  fo  flruck 
with  it,  that  ftie  requefted  her  lover  to  procure  her  a  drefs 
dyed  with  it.     In  confequence  of  this  requeft  the  fliepherd 
endeavoured   to  find  out  the  fubftance  which  had  produced 
fuch  a  beautiful  colour,  and  by  thefe  means  difcovered  the 
art  of  dyeing  purple  *.     Some,  however,  afcribe  this  inven- 
tion to  a  Tyrian  named  Hercules,  who  prefented  the  refult 
of  his  firft  experiment  to  the  king  of  Phoenicia,  who  was 
fo  captivated  with  it,  that  he  made  purple  one  of  his  prin- 
cipal ornaments  f.     The  laft  opinion  appears  to  be  the  more 
probable,  as  the  former  fable  may  have  originated  from  a 
play  on  words;  for,  as  dog  and  colour  are  exprefled  in  the 
Syrian  language  by  the  fame  word  %,  the  Greek  writers,  who 
borrowed  this  ftory  from  the  Syrians,  and  the  Romans  whp 
copied  the  Greeks,  might  eafily  have  been  led  into  an  error. 
That  a  Tyrian  was  the  inventor  of  purple,  is  unanimoufly 
aflerted  by  all  writers;  but  they  differ  in  regard  to  the  time* 
Some  place  the  invention  under  Phoenix,  the  tenth  king  of 
Tyre,  that  is,  about  1500  years  before  the  birth  of  Chrift§; 
others,  in  the  time  when  Minos  reigned  in  Crete,  or  about 
the  year  1439  before  the  Chriflian  aera|[.     The  period  of  the 
invention,  however,  can  be  better  determined  than  that  of  the 
art  of  preparing  the  colour;  though  the  diflertations  written 
by  old  as  well  as  new  authors  on  this  fubjefl  are  fo  nume- 
rous that  they  would  almoll  form  a  fmall  library.     For  the 
fatisfadlion  of  the  reader,  I  fliall  here  give  an  abftraft  of  what 
has  been  faid  by  thefe  authors  refpe6ting  a  colour  which  for- 

■•'■■  Cafliodorus,  lib.  1.  Var,  Ep.  i\.  Jul.  FoIIux,  lib.  i.  4.  Achilles 
Tatius  de  Amor.  Leuc.  et  Glitoph.  lib.  ii.  Ruph.  Volaterrani  Cotn- 
mentar.  Urban.  |:b.  xxvii. 

t  Goguet  de  I'Origine  dc'  Lois,  des  Arts,  et  des  Sciences,  book  ii, 
chap.  z. 

+  Bochart  dc  Animal,  p.  iv.  lib.  v.  cap.  1 1.  Braun  de  Veftitu  Sa^erdot. 
Hebraeorum,  cap.  14. 

'    §  Phoenix  was  the  fon  of  Agenor  and  brother  of  Cadmus  :   the  latter 
came  to  Greece  in  the  year  15I9  before  Chrjft. 

D  Goguet  ut  j'upra. 

merly 
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merly  was  helJ  in  fo  much  eftimation ;  which  is  mentioned 
fo  often  by  profane  as  well  as  facred  writers;  which  ftill 
makes  a  figure  in  our  poetry,  or  which  is  fo  often  ufed  as  a 
figure  in  common  life,  and  which  many  are  acquainted  with 
only  by  name. 

The  fubftance  employed  for  dyeing  this  expenfive  colour 
was  the  liquor  of  a  kind  of  ftiell-fifli  called  by  the  Hebrews 
argaman,  by  the  Greeks  Troptpupa,  and  by  the  Romans  pur- 
pura, murex,  and  ojirum.  It  has  been  often  defcribed,  and 
the  fhell  of  it  may  often  be  feen  in  colleftions  of  natural 
curiofities.  There  were  two  kinds  of  this  (hell-fifti,  both  of 
which  were  employed  in  dyeing  purple.  One  of  them,  from 
its  figure,  was  called  biiccimim.  The  other  was  the  purple 
fhell-fifli  properly  fo  called  {purpura,  pelagium),  and  con- 
fided of  feveral  kinds,  fome  of  which  were  fitter  than  others 
for  dyeing  f.  The  beft  were  found  in  the  neighbourhood  of 
Tyre,  on  the  coaft  of  G^tulia,  and  near  Lacedemon.  It  is 
defcribed  by  Pliny  in  the  following  manner  :|: : 

''  The  purple  (liell-fifli  has  a  conical  (hell  furrounded  with 
a  feven-fold  row  of  prickles  which  proceed  to  the  mouth, 
through  which  the  animal  can  proje6t  its  tongue.  The  latter 
is  as  long  as  the  finger,  and  fo  hard  that  it  can  penetrate  the 
fhells  of  other  fi(h  and  nourifh  itfelf  on  their  fubftance.  This 
alfo  affords  an  eafy  method  of  catching  it.  The  fifhermen 
take  a  net  with  wide  mefhes,  into  which,  inftead  of  bait,  a 
few  mufcles  are  put.  As  foon  as  thefe  are  immerfed  in  the 
water  they  again  become  frefti,  and  when  the  purple  fifh 
obferve  that  they  open  their  fhells  they  thraft  their  tongue 
into  them  ;  but  fcarcely  do  the  mufcles  perceive  this  when  they 
again  fliut  their  fliells,  and  in  that  manner  they  are  caught. 

"  In  frc(h  water  thefe  (hell-fifli  foon  die ;  but  they  can  live 
fifty  days  on  their  own  faliva.     In  the  fpring  they  emit  a  fort 

•  Michaelis  ufed  to  obferve  in  his  leftures,  that  this  word  formerly 
figniiied  a  funeral  monument. 

t  Plinius,  Hitt.  Nat.  lib.  ix.  c  36. 

X  A  more  circumftantial  account  may  be  found  in  the  following 
fcarce  works  :  Fal^iJ  Columnte  Lyncai  Purpura  cum  fig.  an.  Romae  1616, 
4to.  ;  and  G,  Gotlob  B-icb:cr  Progr.  de  Purpura  antiqm  et  novo  PigmaUo^ 
C'i.'l.  1741.  4to. 

C  c  2  of 
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of  white  (limy  matter,  and  at  that  period  they  no  longer  pro- 
duce purple :  they  muft  therefore  be  caught  before  that  time 
or  after  the  dog-days  *." 

The  animal  itfelf  confifts  of  three  parts ;  between  the  two 
firft  is  found  the  valuable  liquor,  to  the  quantity  of  a  few 
drops,  in  a  white  receptacle.  This  liquor  the  animal  emits 
with  its  life,  and  is  loft  when  it  dies  flowlyf.  They  are 
therefore  caught  alive,  and  killed  by  a  blow  J.  When  a 
fufEcient  quantity  of  the  liquor  has  been  obtained,  a  little  fait 
is  added  to  it,  and  it  is  f^f^ered  to  ftand  three  days.  The 
mafs  muft  then  be  boiled  a  certain  time  in  a  leaden  vefTel 
over  a  flow  fire,  and  the  flefliy  panicles  which  float  at  the 
top  mud  from  time  to  time  be  fcummed  ofl^.  It  is  then  kept 
for  ten  days,  after  which  the  colour  is  tried  on  a  bit  of  pure 
wool,  and  the  colour  is  boiled  till  it  no  longer  appears  red, 
but  has  a  blueifli  caft. 

Thus  far  the  procefs  for  preparing  the  liquor  feems  to  have 
been  the  fame  among  all  the  antient  nations.  But  in  the 
operation  for  dyeing  there  appears  to  have  been  fome  differ- 
ence. The  Jews  immerfed  the  wool  in  lime-water  before 
it  was  dyed,  and  then  waihed  it  in  a  ley§. 

I  am  of  opinion  that  among  other  nations  the  wool  was 
fubjefted  to  a  fort  of  boiling,  and  that  the  antient  authors 
have  omitted  to  mention  this  circumftance,  as  well  as  other 
procefles,  merely  becaufe  they  were  things  univerfally  known. 
At  any  rate,  the  firft  ground  of  the  colour  was  given  to  the 
wool  by  means  of  a  kind  of  fea-weed  [fucus  tnarinus),  and 
then  it  was  dyed.  Hence  the  colour  acquired  the  name  of 
fucus  \\.  Alkanet  {ancbuja)  was  alfo  employed  to  lay  z, 
foundation  for  the  purple^. 

"'   Pliny,  lib.  ix.  c.  38. 

t   Ibid.  c.  36.      Ariftotle,  v.  5. 

+  This,  in  my  opinion,  may  fcrve  to  explain  a  paflTage  in  Horaer's  Iliad, 
book  y.  ver.  83.  where  it  is  faid  of  a  perfon  killed  in  battle,  "  His  eyes 
were  clofed  by  purple  death;"  that  is  to  fay,  "  the  death  •£ the  purple 
ftiell-filh  }"  a  fpeedy  death.  A  like  paffage  is  found  in  the  iEneid,  book  ix. 
y.  J49.,  ti'hich  may  be  explained  in  the  fame  manner. 

§  Braun  de  Veftitu  Sacerdotum  Hebisorum,  p.  261. 

II  Pliny,  c.  xxvi.  iq, 

C  Ib^d.c,  xxii.  17. 

The 
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The  Tyrians  gave  the  firft  ground  of  their  purple  dye  by 
the  unprepared  liquor  of  the  purpura,  and  then  improved  or 
heightened  it  by  the  liquor  of  the  buccinum.  In  this  manner 
they  prepared  their  double  dyed  purple  *,  ptcrpura  dibapba, 
which  was  fo  called  either  becaufe  it  was  immerfed  in  two 
different  liquors,  or  becaufe  it  was  firft  dyed  in  the  wool  and 
then  in  the  yarn. 

The  Greeks,  according  to  the  account  of  a  certain  Demo- 
critus,  poured  the  liquor  as  it  came  from  the  fire  into  a  veflel, 
immerfed  the  wool  in  it,  and  fuffered  it  to  remain  in  that  ftate 
a  day  and  a  night.  Between  this  method  and  that  of  the 
Romans  there  feems  to  be  no  eflential  difference.  The  latter, 
according  to  Pliny,  fuffered  the  wool  to  remain  in  the  liquor 
five  hours,  after  which  they  dried  it;  they  then  immerfed  it 
in  the  liquor  again,  and  continued  in  this  manner  till  it  had 
imbibed  all  the  dye.  The  liquor  of  the  buccinum  alone  gave 
a  falfe  dye ;  it  was  therefore  necefTary  to  fix  it  by  the  liquor 
o^  the.  purpura  in  order  to  render  it  durable. 

To  fifty  pounds  of  wool  two  hundred  of  the  liquor  of  the 
buccinuvty  and  a  himdred  and  ten  of  that  of  the  purpura  f, 
were  employed.  By  thefe  means  the  wool  acquired  a  colour 
like  that  of  the  amethyfl,  and  thence  it  had  its  name. 

The  colour  called  conchylium  %  was  dyed  almoft  in  the 
fame  manner,  only  that  none  of  the  liquor  of  the  buccinum 
was  employed ;  that  half  as  much  of  the  liquor  of  the  purpura. 
was  ufed  as  in  the  former  cafe  :  and  that,  befides  this,  it  was 
mixed  with  one  half  urine  and  water.  This  colour,  there, 
fore,  was  brighter  and  cheaper  than  the  other  §. 

Thefe  are  all  the  different  methods  of  dveing  purple  among 
the  antients.  But  befides  thefe  the  antients  were  acquainted 
alfo  with  the  method  of  dyeing  with  kermes  {cujcul'mm,  graines 

*  Pliny,  lib.  \x.  c.  17. 

t  la  Pliny's  time,  100  pounds  of  the  liquor  of  the  pelagium  or  of  the 
purpura  could  be  purchafed  for  50  denarii,  about  i /.  los.  The  liquor 
of  the  buccinum  was  double  that  price. — See  Plinyj  lib.  ix.  c.  40. 

X  This  colour  was  alfo  called  hyachubns,  coeruleus ;  the  jews  gave  it  the 
name  of  tbecbekt,  from  which  concbjUum  is  faid  to  be  derived.  The  Aell- 
tilh  which  furnifhed  the  dye  was  called  chilzon.     See  Brawiy  i.  ij. 

§  Latter  writers  conllder,  but  improperly,  thefe  two  colours  to  be  the 
fdine. 

d^ecarlate) 
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d'ecarlate)  a  fcarlet  colour*,  called  in  the  Bible  thohat 
fcbATii  (coiorem  coccineum),  which  they  held  in  high  eftima- 
tion  f.  Whether  the  fcarlet  of  the  antients  was  the  fame 
as  ours,  cannot  be  eafily  determined,  but  we  are  told  by  Pliny 
that  it  was  a  very  agreeable  rofe  colour. 

All  thefe  dyes,  the  preparation  of  which  I  have  here  de- 
fcribed,  are  frequently  confounded  by  antient  authors,  who 
often  give  the  name  of  purple  to  all  red  colours  % ',  and  from 
this  circumftance,  and  from  that  of  various  other  colours 
being  produced  by  the  mixture  of  the  before-mentioned  four 
kinds  of  dye,  the  confufion  and  uncertainty  which  prevails 
on  this  fubjetSt:  have,  in  my  opinion,  arifen.  But  this  uncer- 
tainty might  perhaps  be  in  fome  meafure  removed  by  making 
the  following  diftinftion.  The  purple  colours  of  the  antients 
were : 

I.  Simple  Purple  Colours. 

I  ft.  The  Tyrian  §  or  twice  dyed  purple,  purpura  Tyria 
dibapba ;  becaufe,  as  above  faid,  it  was  necefTury  that  the 
cloth  or  wool  (hould  be  immerfed  in  two  different  liquors. 
This  was  the  purple  properly  fo  called.  The  colour  was  a 
dark  red,  like  that  of  curdled  blood ;  but  it  ihone  with  moft 
fplendpur  when  one  looked  at  the  cloth  from  the  bottom  up- 

-t=  Whether  this  Ix  the  fcarlet  mentioned  in  Gcnefjs,  xxxviii.  27— -30, 
I  cannot  dtcermiuc     It  is  thus  tranilated  iii  the  Septuagint. 

+  I  (hall  have  occafiou  to  fpeak  further  of  this  dye-ftaft";  I  fliall  here 
only  ohfervc  that  the  Romans  procured  their  kcrmes  chiefly  from  G4latia, 
the  African  provinces,  and  Lufuania. 

J  It  was  in  general  a  proverbial  mode  of  cxpreffion  among  the  antients, 
when  they  wifhcd  to  dcfcribe  any  thing  red,  to  compare  it  to  the  Tyiian 
dye.  Frequent  inftances  of  this  may  be  found  in  the  Greek  and  Latin 
dramatic  wiiters.  See  Le  Clcrc's  Biblioth.  Choifie,  torn.  xx.  p.  186 — 194, 
We  are  told  by  iElian  that  the  Lacedemonians  ufed  purple  clothes  in  war 
to  prevent  the  blood  from  being  feen  ;  but  from  the  iinpoifibility  of  giving 
purple  dreifes  to  a  whole  army,  on  account  of  the  dearnefs  of  that  colour, 
^iian,  no  doubt,  alludes  to  Ibme  cheaper  kind  of  red  dye. — f^ar.  Hijl. 
lib.  xvii.  chap.  6. 

§  This  dye  was  not  dil^inguifhed  by  the  above  name  merely  on  account 
of  its  being  prepared  by  the  Tyrians,  but  becaufe  thefe  people  obtained  the  ' 
beft  purple  fliell-fifli  from  the  neighbouring  fea,  and  becaufe  they  under- 
ftood  bett,  according  to  the  teftimony  of  ;ill  antient  authors,  the  art  of 
dyeit^g  it, 

4  wards. 
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wards  *,  as  our  dyers  do  when  they  examine  whether  a  co- 
lour be  genaine  or  not. 

Befides  Tyre  there  were  other  places  celebrated  either  on 
account  of  their  purple  {hell-fi(h  or  their  method  of  prepar- 
ing the  dye.  The  following  are  often  mentioned  in  the  works 
of  the  antients  : 

The  Gatulian  purple,  for  which  the  fhell-fi(h  found  on  the 
GaDtulian  coall  were  employed,  A  great  deal  of  cloth,  &c, 
was  dyed  in  particular  in  the  ifland  of  Madura  and  Porto 
San6to,  which  on  that  account  were  by  the  antients  called 
the  Purple  Iflands  {Infulce  Purpurlna:^'). 

The  Lacedemonian  %. 

The  Tarentine.    This  had  fomewhat  brighter  (hades  §. 

At  firft  thefe  kinds  of  purple  were  exceedingly  rare  at 
Rome,  but  under  Auguftus  they  became  the  fafliionable  co- 
lours ;  though  a  pound  of  purple  wool  could  not  be  procured 
for  lefs  than  a  thoufand  denarii,  fomewhat  more  than  32/. 
fterling.  The  almoft  incredible  prices  at  which  this  purple 
was  fold  among  the  antients,  is  to  be  undcrftood,  in  ge- 
neral, as  applicable  to  thefe  kinds,  as  the  others  were  much 
cheaper. 

ad,  Amethyft  colour  {color  amdhyjlinus) ,  the  preparation 
of  which  I  have  defcribed  as  above.  It  was  not  fuch  a  dark 
red  as  the  firft  kind,  but  inclined  fomewhat  to  blue,  like  the 
colour  of  the  precious  ftone  from  which  it  takes  its  name. 
This  colour  alfo  had  its  different  fliades,  according  to  which 
it  was  called  fometimes  cclor  jantbinus\\,  and  fometime* 
fuccinus  ^. 

3d,  Hyacinth  colour  {color  conchy lius,  hyacinthus,caeruleus) * 
In  the  Bible  this  colour  is  called  thecheht,  from  which  the 
lL.dX\n  word  conchy  hum  is  faid  to  be  derived.  As  this  colour 
did  not  require  fo  much  purple  liquor,  it  was  not  fo  dear  as 
the  former  colours ;  and  in  the  time  of  Julius  C^efar  a  pound 
of  it  ooft  only  loo  denarii,  5/.  fterUng.     It,  however,  was 

'■  Seneca  Natur.  Queft.  i.  5.  f  Pliny,  vi.  32. 

*  Pliny,  xxi.  8.  §   Ibid.   ix.   39. 

II  From  jH,  a  kind  of  violet,  which  had  an  appearance  flmilar  to  this 
colour 

%  L.  70.  Digeft.  de  Legatione. 

not 
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not  dark  red,  but  had  a  blueifli  caft  *.  Pliny  mentions  three 
fliades  of  it,  one  of  which  he  compares  to  the  night-violet, 
'o'tola  ferotina. 

II.  Compound  Purple  Colours i 

ift.  Color  Tyriamethyfius.  This  was  a  mixture  of  the 
Tyrian  purple  with  the  amethyft  colour,  as  the  name  indicates. 

ad.  Color  hyfginus  f  was  compofed  of  the  fcarlet  and 
Tyrian  purple  colours. 

Thefe  are  the  colours  which,  in  the  works  of  the  antients, 
are  particularly  diftinguifhed  by  the  name  of  purple.  As  no 
fpecimens  of  them  have  been  prefcrved,  we  muft  be  contented 
with  the  defcriptlons  given  of  them  by  Pliny  and  others ;  and 
it  would  be  fruitlefs  to  attempt  to  obtain  a  more  accurate 
knowledge  of  them  J. 

Of  their  durability,  Plutarch  gives  a  remarkable  inftance 
in  the  life  of  Alexander.  This  prince,  it  is  faid,  found  in  the 
treafury  of  the  Perfian  monarch  a  large  quantity  of  purple, 
180  years  old,  which  ftill  retained  all  its  beauty;  and  the 
caufe,  according  to  Plutarch,  was,  that  it  had  been  prepared 
with  honey. 

As  the  antients  had  no  colour  equal  to  the  purple  in  beauty, 
durability,  and  coftlincfs  §,  it  is  not  furprifing  that  they  en- 

*  For  this  reafon  it  was  called  color  dUutus,  ablutvs,  and,  at  laft,  blutus, 
of  which  the  French  have  made  bleuy  the  Englilh  blue,  and  the  Germans 
Hau, — Brauu  at  J'ltpra,  c.  xiii.  Claud.  Salmaf.  ad  Tertidlian   de  PalUo^ 

p.     IS9.  ,;.|'f 

f  Pliny,  lib.  ix.  c.  41.  deduces  this  name  from  a  cenain  flower  which 
had  a  iiniiiar  colour. 

:j:  It  is  here  ncceffary  to  notice  fome  terms  of  art  refpedling  this  colour, 
which  often  render  the  meaning  of  the  antient  authors  obfcurc.  The 
purple  liquor  was  called^aj,  ro;,  fauiesy  'virus;  when  prepared  for  dyeing, 
pigmensum,  niedicamcn,  jus,  in  Greek  Bcfxixa.,  ^cput.  Liquor  not  yet  ready 
for  dyeing  was  called  rudia  medicamenta,  inwiatura  et  •virtdis  crdina  ;  ^ 
perfeft  dark  red  Tyrian  colour  was  diftinguiflied  by  the  appellation  of 
cot'jr  prejfus,faturus,faturatus,  oneratus,plenus,  adJlriSlus,  aujiervsyfuperbus, 
ve^etus;  a  bright  fiery  red  colour  color  exoneraius,  exdtalusjClarus,ac:Uus, 
vigidus,  dilutus,  ablutus,  blutus. 

§  See  Plato  de  Repub.  lib.  iv.  p.  449.  edit.  Lned. 

The  learned  traiiflator,  Miiifilius  Ficinus,  has  rendered  this  paffage  To 
confufcd,  thr:t  without  the  help  of  the  Greek  text  it  is  not  pofiible  to  un- 
derftaiid  if.  Thus,  for  example,  he  tranflates  the  word  (ii/i^tui,  which  fig- 
nifies  a  dyer,  by  Julio. 

nobled 
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nobled  it  by  the  particular  purpofes  lo  which  it  was  deftined. 
Tn  the  earlieft  periods,  and  immediately  after  its  invention, 
it  was  confidered  as  the  favourite  colour  of  the  gods.  Nay, 
the  Deity  himfelf  feems  to  have  conformed  to  the  weaknefs 
and  ideas  of  man  by  choofing  it  to  be  the  nioft  dillinguiftied 
ornament  of  his  houfe  and  his  minifters  *. 

As  the  power  and  refpedl  of  kings  increafed,  it  was  made 
a  fvmbol  of  majcfty  f;  and  this  was  carried  fo  far,  that  in 
the  time  of  the  emperors  it  was  confidered  as  a  particular 
right  belonging  to  the  princes  of  the  imperial  houfe;  fo  that 
immediately  after  their  birth  they  were  wrapped  in  purple 
fwaddling-clothes,  and*  by  thefe  means  obtained,  as  it  were, 
a  title  to  the  empire.  Nay,  it  was  confidered  as  an  almoft 
indifpenfable  ceremony  in  the  choice  of  an  emperor  X  that 
the  fuccefsful  candidate  fhould  be  clothed  in  purple ;  and  we 
have  inftances  of  the  foldiers,  when  nothing  elfe  was  at  hand, 
tearing  the  purple  from  their  ftandards  and  wrapping  it  round 
the  newly  chofen  emperor. 

In  free  republican  ftates  this  colour  was  a  mark  of  the 
higheft  official  dignity.  Thus  the  fupreme  magiftrates  at 
Rome  were  diltinguiflied  by  broader  or  narrower  purple 
ftripes  (/ati  et  angujli  clavi),  with  which  their  clothes  were 
bordered  behind  and  before.  Hence  it  happened  that  purple, 
which  every  one  had  been  before  at  liberty  to  ufe,  was  by  the 
emperors  made  a  regality;  and  when  aflTumed  by  private  per- 
fons,  or  when  a  piece  of  purple  was  applied  to  another  colour, 
this  crime  was  puniftied  with  death  as  a  kind  of  high  treafon§. 

*  Exodus,  xxvi.  1.  xxviii.  5,  6,  8.  xxxviii.  iS.  xxxix..  8,  Luther 
tranflates  the  ward  tbechelet  very  improperly,  yellow  fiik,  which  pnperly 
is  flty  blue,  or  hyacinth  colour,  and  a  kind  of  purple,  as  I  have  already 
obfervtd 

f  Hence  purp!e  is  called  fdcer  muvex  in  the  Laws,  Tit.  c.  de  Veftib. 
holober.  et  Intinft:one  facri  Muricis  ;  and  hence  the  expreilion  odrcn e  fur- 
furam,  Itb.iv.  c- dc  Conful.  -  See  G.  Pancirolius  «le  Rebus  deperdiiis, 
p.  L  tit.  4^.  c.  Commentar.  Salmuth. 

X  Conftantine  VIL  a  Gieek  emperor  of  the  tenth  century,  from  tliis 
ceremony  got  the  title  of  Porpfyrogf.nneies ;  that  is,  born  in  purrle. 

§  This  is  mentioned,  for  the  firll  rime,  refpediing  Nero,  in  the  life  of 
that  emperor,  by  Suetonius.  Fita  Nt-ronis,  czi-  L.  i.  c.  Qnx  res  venire 
non  poff.  L.  iii.c.  de  Vcftib.  holoberis. 

Vol.  IX.  '  Dd  la 
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In  every  province,  and  particularlv  in  Phoenicia,  there  were 
certain  houfes  for  dyeing  purple  belonging  to  the  emperors, 
and  each  of  thefe  was  under  the  infpectlon  of  an  overfeer 
{procurator  bapbiorum),  whofe  chief  bufinefs  was  to  take  care 
that  the  articles  were  well  dyed.  Thefe  overfeers  were  alfo 
under  the  infpe6tion  of  a  comes  facrarum  largttionum  *. 
Neither  the  dyers  nor  their  children  diirft  follow  anv  other 
occupation,  but  formed  a  peculiar  tribe  and  had  their  own 
fymbol,  which  was  a  fmall  bafket  containing  purple  wool  f. 
Though  the  art  of  dyeing  purple  was  fo  highly  efteemed 
and  fo  much  praifkifed,  it  was  at  length  forgotten  in  the  weft 
and  afterwards  in  the  eaft,  fo  that  the  learned  confider  it  as 
now  totally  loft ;  while  others  doubt  whether  fuch  a  colour 
ever  exifted,  and  whether  it  was  poflible  to  prepare  it  from 
the  liquor  of  a  fhell-fifh  X-  But  thefe  opinions  are  evidently 
refuted  by  the  unanimous  teftinjony  of  antient  authors,  and 
particularly  by  the  experiments  and  attempts  which  have  been 
made  by  the  moderns  to  revive  this  art. 

Thomas  Gage  fpeaks  of  a  fhell-fifh  of  this  kind  found  in 
the  neighbourhood  of  Nicoya,  afniall  Spanifli  town  in  South 
America,  which  has  all  the  properties  of  the  purple  fhell-fifh 
defcribed  by  Pliny  and  other  antient  authors.  The  Spaniards 
dyed  with  it  Segovian  cloth,  which  coft  twenty  crowns 
f^r  ell. 

About  the  year  1686,  a  Mr,  Cole  difcovered  on  the  coaft 
of  Somerfelfhirc  a  (hell-filh  of  the  like  kind  §.  Plumier  alfo 
found  at  the  Antilles  the  fame  fpecies,  which  he  calls  pijjfcurs, 
becaufe  they  can  fpirt  the  fea  water  from  them  to  a  great 
diftance  [J. 

*  Wc  have  sn  account  of  nine  pl:iees  of  this  kind  for  dyeing  purple  : 
ift,  Ca!abri^;  2d,  Dalmatia  ;  3d,  Iftria ;  4th,  Sicily;  5th,  Africa;  6ih, 
Tripoli;  7th,  Gallia;  Sth.The  Hajt-arian  irtands  ;  9th,  Gallia  Narbonenfu. 
-7-See  Quill.  Piviciro.'lus  No.'itia  Imf-frii,  lib.  ii,  39. 

t  Zanp,  in  his  Lcftcre  dell'  Aiiricultura,  lett.  i.  p.  57.  fpeaks  of  a 
tombftone  with  the  infcription  M.  I'nUio  Purpurario.  Grutcr  has  infertcd 
three  of  the  fame  kind  in  hjs  collection. 

+  For  example,  Jacobfon  in  his  Schauplatz  der  Zeugmanufafturen  in 
Dc'jtfchland,  vp}.  i.  part  p. 

§  Philfifophical  Tranfaftions  for  16S5,  No.  197.  AHa  Eruditorum  fa 
i61'6,  p.  610. 

t|  Lcipicjjcr  Sammlungen  for  |hc  year  i74<>,  p.  174. 

Mod 
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Moft  of  the  experiments  in  regard,  to  this  'purple  were 
made  by  Reaumur*  aud  Du  Hamelf.  The  latter  found  a 
hucc'inum  on  the  coaft  of  Poitou ;  but  in  particular,  certain 
balls  liiapcd  like  an  egg,  which  he  call?  purple  eggs,  and 
which  contained  a  yellowifti  liquor.  Ihis  liquor,  when 
dropped  on  a  piece  of  linen,  gave  it  a  pale  vellow  colour ; 
but  in  a  few  minutes,  to  his  great  aftoniniment,  it  changed  to 
all  the  fliades  of  yellow,  green,  and  Iky-blue,  till  it  at  length 
was  converted  into  purple.  The  experiment  mull  be  made 
in  the  open  air ;  aud  Du  Hamel  obferves  that  the  iun-beams 
contribute  a  crcat  deal  to  the  durability  arid  darkuefs  of  the 
colour. 

That  this  great  ilitlueuce  of  the  fun-beams  on  the  purple 
Was  not  unknown  to  the  antients,  is  proved  by  the  account 
left  us  of  this  colour  by  a  Greek  female  author  |,  and  which, 
in  all  probability,  firlt  induced  the  above  writers  to  undertake 
their  experiments.  As  the  paffage  which  contains  this  in- 
formation §,  and  which  was  pointed  out  to  me  by  a  friend, 
deferves  to  be  better  known^  I  fhall  here  fubjoin  the  follow- 
ing tranflation  of  it : 

*'  The  Phoenicians  at  prefent  (in  the  nth  century)  catch 
this  animal  (the  purple  Ihell-rifh)  in  the  following  manner, 
and  give  with  it,  to  wool^  fuch  a  beautiful  colour  fhat  the 
deceived  eye  miilakes  it  for  flowers. 

"  They  form  a  ftrong  rope,  of  confiderable  length,  made 
of  twifted  t-uihes,  faftened  together  with  knots,  fo  as  that  they 
can  let  it  down  into  the  fea.  To  this  rope  they  attach  bafkets 
made  of  ruihes  or  reeds  plaited  through  each  other.     Thefe 

"   Memoircs  de  I'Acad.  des  Sciences  for  171 1,  p.  im. 

\  Ibid,  for  the  year  1736,  p.  49. 

1  Eudocia  MacrembdiitifTa,  a  daughter  of  the  Greek  ftmpcrcr  Con- 
•  flantine  VIII.  who  hved  about  the  end  of  the  tenth  centary.  Her  book; 
which  is  called  laiv^a,  contains  very  interefting  information  refpefting  tt\e- 
^rated  perfons  of  every  condition,  with  other  things  worthy  of  notice.  It 
was  preferved  in  nianufcript  iii  the  king's  library  at  Paris*  but  intended  for 
publication.— Sec  Anfehn.  BunJurius  Not.  ad  AnUq.  Pclu.  p.  818  ;  Fuiriai 
Bib.  Gr^ca,  vol.  Vi.  p.  7^15;  /.  Cb.  IP'olf  Fragntnia  MulUn'.m  Grata-^ 
rum,  p.  30;  and  Catalog.  Fcmmarum  olim  iiluil.  under  tbe  head  Euiio.ia^ 

§   Du  Frefne  hu^  iiifi-rted  it  in  tl.e  appendix  to  hi*  Glofurtum  under  the 

I^  d  3  baHcets 
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balkets  have  fpikes  at  the  mouth;  for  the  points  of  the  mllies 

or  reeds  all  run  towards  each  other  inwardly,  fo  that,  when 

looked  at  from  without,  the  entrance  feems  eafy,  but  when 

the  fifh  have  got  into  it  they  cannot  return  *.     Thefe  baflcets 

^the  fifliermen  let  down-  to  the  rocks,  faftening  to  the  upper 

e.ud  of  the  rope  a  piece  of  cork  that  it  may  iioat ;  and  in  thi? 

manner  they  are  left  night  and  day,  and  when  the  balket  is 

drawn  up  it  ia  found  to  be  full  of  the  purple  flicll-fi(h.    The 

animals  are  then  cut  in  pieces,  and  when  freed  from  dirt 

are  failed  J  after  which  they  are  thrown  into  a  kettle  over 

the  fire..     When  heated  the  bkxjd  fcparates  itfelf,  becomes 

fluid,  and  begins  to  throw  up  fcum  ;  a  part  of  it  turns  red  and 

another  blue,  and  another  alfumes  fome  other  colour.     If  a 

piece  of  cloth  be  now  put  into  this  liquor,  it  acquires  the  fame 

^9olour  after  it  is  thoroughly  impregnated  with  it, 

.  /  "  The  purple  colour  docs  not  acquire  all  its  brilliancy  till 

it  has  been  expofed  to  the  fun ;  for  the  rays  of  that  luminary 

give  it  more  brightnefs,  and  render  the  colour  darker;  and 

its  fplendour,    by  the  celeftial  fire,  is  brought  to  the  greateli 

perfedlion." 

V;  This  paflage,  combined  with  the  neweft  dlfcoveries  and  a 
little  practice,  might  eafily  enable  us  to  prepare  purple  as 
beautiftil  as  that  of  the  antients.  But  the  perfe<5tion  to  which 
other  dyes  have  been  brought,  and  the  dye-ftuft's  difcovered 
in  modern  times,  render  this  method  of  dyeing  unneceflary. 

One  might  almoft  be  induced  to  believe  that  the  antients 
ihad  no  other  colours  befides  purple ;  but  the  contrary  is 
proved  by  the  v.'hole  hiftory  of  antiquity.  Nay,  it  is  probable; 
that  they  had  other  colours  before  purple,  only  they  were 
either  not  fo  durable  or  fo  pleafing  to  the  eye,  and  therefore 
the  antient  writers  did  not  think  it  worth  their  while  to  fay- 
any  thing  refpe(^ing  them. 

The  Greeks,  about  the  period  of  Alexander  the  Great,  an<l 
under  his  fucceflbrs,  firil  began  to  render  black,  dark  blue, 
yellow,  and  green  dyes,  &c.  more  beautiful,  and  to  learn  the 
art  of  fixing  them  on  linen  f.     We  find,  however,  among' 

*  This  isexa£l!ythefonn.of  fomeLaPietsmacleat  prcfcut  for  catching  fifti. 

f  S.:e.riiny,  lib- xix.  c  i.    Zano,  Ltttere  iletl'  Agricult.  torn.  iii.  p.  z. 
let.  6.  p.  253.  Chambers's  Unirerfal  DicUonary,  uadcr  the  head  Dyeing. 
■      r-  -•  th« 
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ihe  various  companies  eftabliflied  by  Numa  at  Rome,  a  dyers' 
company,  collegium  tlndorum ;  but  thefe  I  confider  to  have 
been  at  lirft  purple  dyers*'.  Afterwards  the  art  of  dyeing  con- 
tinued 10  increafe  among  the  Romans,  and  they  began  to  di- 
vide colours  into  general  {principaUiy  and  particular  {minus 
frlncipahi),  according  as  they  were  uliial  among  both  fexes, 
or  were  e.cluiively  worn  by  either f.  Thus  the  antient  au- 
thors frequently  fpeak  of  the  colours  by  which  the  four  dif- 
ferent parties  {fa£liones)  at  the  Circenlian  games  were  diftin- 
guiflied  from  each  other,  and  which,  on  that  account,  were 
called  the  color es  circetifes.  Thefe  were  green  {color  prajinus)^ 
aurora  colour  {rujj'atui),  aflj  colour  {'JenetusX),  and  white §. 
But  the  art  of  dyeing  was  not  confined  merely  to  the  Phoe- 
nicians, Hebrews,  Greeks,  and  Romans;  it  was  foon  com- 
municated to  other  nations,  each  of  which  employed  for  thi;» 
purpofe  fuch  minera'.s  and  plants  as  their  diiferent  countries 
produced.  According  to  the  account  of  Pliny  jj  and  other 
authors,  the  Gauls  who  inhabited  bevond  the  Alps  dyed  the 
nioft  beautiful  purple  and  other  colours  with  herbs ;  but  they 
were  not  acquainted  with  a  method  of  fixing  them.     We  are 

*  Plutarch  in  the  Life  of  Nuira. 

t  Thus,  for  example,  yeliow  was  comrponlv  ufed  as  the  colour  of  the 
veils  {Jiamnico)  worn  by  brides  on  the  day  ot  their  nuptials,  and  peculiar 
to  the  female  I'tx  alone. — ?lin\,  /ib.  xxi.  c.  S.  .-, 

%  This,  in  particuiar,  was  the  coioar  of  the  clothing  of  ci.i  ne.s  an^ 
of  the  fails  of  fhips. 

§  This  colour  afforded  eraploymCnt  in  particular  to-  the  futtdfies,  who 
waflied  and  fcoured  white  as  well  ai  coloured  clothing.  For  this  purpofe 
they  employed  unne.  chajk.  faltpetrc,  and  fumigation  with  fulphur.  Tht 
procefTes  to  be  '^Icd  were  prefcribed  by  a  pccuii-ir  law  (Z^*'  MeUlloHo)  iflued  . 
by  the  tribune  Metciius  in  the  year  354  after  the  building  of  the  ciijt. 
They  were  required,  ir.  the  firft  pl^ce,  to  waih  the  clothes  with  Sardininn 
tarib,  then  to  cxpofe  tiicm  to  the  vapour  of  fulphur,  and  to  fcourihem 
v.ith  unadulterated  Cimolian  earth,  (from  Cimoius,  one  of  the  iilands  called 
the  Sporncies ,)  which  reftcrcd  the  fplendour  of  the  colour  that  had  b'.en 
deftroyed  by  the  fulphur.  In  the  laft  place,  they  fmoothed  the  pile  of  the 
cloth  with  the  fltin  of  a  hedge-hog  or  the  fuller's  thillle  {carduus  fuiloTtiits), 
and  then  preffed  it.  A  paffage  in  the  gofpel  according  to  St.  Mark,  c.  ix, 
Ver.  3,  alludes  10  this  procefs.  Luther  tianflr^tes  the  word  yia^ivi  (^fnllo) 
improperly*by  making  it  fignify  sdjer.~%zi  Pliny,  xxxv.  17.  c;;i  Schxt- 
genu  Auiiqitifat.  FuUori^e, 

^  Lib.  xxii.  cap,  2. 

^'-  -"   -  told 
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told  aifo  by  Tacitus  that  the  German  women  manufa<?^ured 
linen  drefles,  and  dyed  them  of  a  beautiful  purple  red  colouf. 
tjoniCj  however,  aflVrt  that  thefe  dyes  were  communicated  to 
tlie  cloth  merely  by  dipping  it  in  the  blood  of  men  or  of  ani- 
mals. But  this  opinion  is  evidently  erroneous;  as  it  is  im- 
polhhle  that  cloth  could  acquire  a  good  colour  by  being  dipped 
in  blood;  and  becaufe  it  is  highly  probable  that  the  Ger- 
mans would  learn  from  their  neighlx)urs  the  Gauls,  with 
whom  they  had  fo  much  intercourfe,  their  art  of  dyeing, 
which  is  fo  highly  celebrated  by  Pliny. 

This  writer  gives  us  a  TCrv*  obfcure  defcription  of  an  inge- 
nious mode  of  dveing,  which  ha^  a  near  rcfemblance  to  our 
Cotton  and  flannel  printing,  praclifcd  by  the  Egyptians.  ITiey 
applied  to  the  white  cloth  certain  tinctures  more  or  iefs  ca- 
pable of  imbibing  the  dves  {colorem  Jorbentibus  medicavieni\s)y 
and  which  were  not  vifible.  The  cloth  was  then  put  into  a 
boiler  containing  the  dye  or  colouring  compofitioti  (cort'ina 
pigmc7iti  ferventts)y  and  after  it  was  taken  out  it  appeared  as 
if  painted  with  various  colours,  Thefe  colours  never  faded; 
and  the  cloth,  by  the  boiling,  was  rendered  more  durable*. 

Something  of  the  fame  kind  is  related  by  Herodotus,  who 
informs  us,  that  certain  people,  who  lived  near  the  Cafpian 
fea,  bv  means  of  the  leaves  of  trees,  which  they  bruiled  and 
tUopcd  in  water,  could  form  on  cloth  the  tigurcs  of  animals, 
flowers,  8cc.  which  were  as  lading  as  the  cloth  itfelff. 

The  art  of  dveing  was  alfo  in  great  efteem  among  the  Per- 
fians  at  an  earlv  period.  Nay,  the  Perfian  dyers,  notwith- 
Itandinof  their  being;  Mahometans,  have  chofeu  Chrill  as 
ihtir  patron;  for  they  have  a  tradition  among  them  which 
favs  that  he  was  of  that  profeflion  %.  On  this  account  they 
cail  a  dye-houfe  at  preient  Chriil's  work-fhop§.     Among 

"■'  Pliny,  XXXV.   1 1.  < 

f  The  fiitne  thing  is  ftill  praiSifed  by  the  favagcs  '\\\  Chili  with  the 
juice  of  certdiii  plants,  which  contain  ailo  rapoudccuUi  aiatier.  —  See  Gc^iul, 
vol.  ii.   b.  z.  c.  z. 

+  Sike,  Not.  ad  E'vang.  hifunti{£  S^l-jalorii,  p.  55,  re, cites  this  tradition 
in  the  following  manner ; — Chrill  being  put  apprentice  to  a  dyer,  h)? 
mailer  cctireJ  him  to  dye  ibme  pieces  of  cloth  of  duTtreut  colours  j  Chiift 
put  them  all  into  a  boiler,  and  when  the  dyer  tut. k  them  ovx  be  was  ter- 
ribly frij^httncd  on  finding  that  each  had  iti  proper  colour.  .•  ; 

§  An^cii  dt  la  Brollc  L.£..u\.ii  lerjlc^m,  under  ihc  htdd  I'inSoria  ars. 
tS  the 
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the  Chlnefe,  Hoang-ti,  one  of  their  earlieH:  emperors,  -was 
the  firft  who  wore  a  blue  drefs,  as  being  the  colour  of  the 
heavens,  and  a  yellow  one,  as  being  the  colour  of  the  earth  *. 
He  alfo  caufed  drefles  of  different  colours  to  be  made  in  imi- 
tation of  flowers  and  birds,  that  they  might  ferve  as  marks  of 
diftin6lion  to  the  high  and  the  low,  the  rich  and  the  poor, 
in  his  empire  f. 

More  inftances  which  fhow  that  the  art  of  dveinir  ^vas 
held  in  high  efteem  at  an  early  period  anions  other  nations, 
might  eafily  be  colle6led  from  antient  hiltory  ;  but  what  has 
been  faid  is  fufficient  to  prove  the  great  antiquity  of  it,  and 
liow  foon  it  was  fpread  almoft  over  the  whole  inhabited  part 
of  the  globe. 

Though  it  might  be  of  great  utility,  and  enable  us  to  ex- 
tend and  improve  the  art  of  dyeing  as  pra6lifed  at  prefcnt,  if 
we  could  procure  a  complete  account  of  all  the  methods  and 
ingredients  employed  by  the  antient  dyers,  the  information 
left  us  by  the  antients  on  this  fubjeil  is  exceedingly  defective 
andobfcure:  for  their  philofophers  and  hiftorians  did  not 
think  it  worth  their  while  to  give  a  minute  defcription  of 
things  which  were  generally  known  in  their  time;  and  be- 
fides  this,  they  were  too  proud  to  condefcend  .to  vilit  tradef- 
men  for  the  purpofe  of  making  themfelves  acquainted  with 
the  proceHes  which  they  followed  in  their  different  arts  |, 
Even  Pliny  deferves  reprehenfion  on  account  of  this  mif^akea 
pride  when  he  fays:  *'  I  (hould  have  defcribed  the  art  of 
dyeing,  had  it  been  included  among  the  number  of  the  liberal 
arts§." 

As  further  Information,  therefore,  is  not  to  be  obtained,  t 
fliall  lay  before  the  reader  the  following  catalogue  of  dye- 

*  Martini,  Hiftoire  de  la  Chine,  liv.  i,  p.  42. 
t  Gogucr,  Origine  des  Loix,  vol.  iii.  p.  336, 

*  Of  all  the  aniient  philofophers  none  ("ecms  to  h:ivc  entertained  mot 
;uft  iijea'}  on  this  fiibjeft  than  Socrates,  who  thought  thnt  the  ham!  »  f  the 
artift  ought  to  be  guided  by  the  eye  of  philofophv,  and  for  this  rcafnn  often 
carried  his  fcholars  to  the  workftiops  to  fee  the  different  procefTes  vifed  in 
them.  Sort^e  plcafing  inftances  of  this  may  be  found  in  Xenophon's  Me- 
morabilia. 

S  Pliny,  lib.  xxii,  z.  ; 

Oarfft 
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ftuflfs  ufed  by  the  anlients,  befides  the  purple  fhell-fifli  already 
jnientioned  : 

1.  Alumen,  alum.  Pliny  calls  it  an  earthy  fait,  falfuga 
terras.  Some  of  it  was  white,  and  fome  blackifli.  The 
former  was  ufed  for  bright,  the  latter  for  dark  colours  *.  It 
mnft  not,  however,  be  confounded  with  our  alum,  for  the 
antients  were  not  acquainted  with  the  art  of  lixiviating  falts 
and  making  them  cryftallife.  This  art  was  invented  in  the 
twelfth  century  in  the  eaft,  and  therefore  the  antients  com- 
prehended under  the  name  of  falts  all  faline  bodies  which 
they  found  in  diftrifts  impregnated  with  falts f. 

2.  Anchvfa,  alkanet.  It  was  ufed  for  giving  the  ground 
to  thofe  ftufts  which  were  to  be  dyed  purplifh  red  |.  The 
ladies  among  the  antients  employed  it,  according  to  Suidas, 
as  a  paint. 

3.  The  blood  of  birds  was  ufed  by  the  Jews  §. 

4.  Coccum,  kermes.  Thofe  obtained  from  Galatia  and 
Armenia  were  confidered  by  the  antients  as  the  bell;  the 
next  were  thofe  brought  from  the  Afiatic  provinces;  the  worft 
were  the  Spanifh  j|. 

5.  Oak-leaves f. 

6.  The  /"«f//5  OT^zr/n//^  (a  kind  of  fea-weed).  The  Cretan 
was  the  belt ;  it  was  generally  ufed  for  the  ground  of  good 
lolours,  and  therefore  the  Romans  afterwards  gave  the  name 
of  Jvcus**  to  all  colours  whatever.  It  was  ufed  alfo  as  a 
paint  by  the  ladies. 

•    7.  Geni/Ia,dyer's  broom,  was  alfo  known  to  the  antients  ft- 

8.  Hyachitlms,  the  violet.  The  Gauls  prepared  from  it  a 
dye  which  produced  a  colour  fimilar  to  the  hjyfginum,  before 
«}eferibtd:t  +  . 

•  Piny,  XXXV.   15. 

+  Sec  Bs  knian  Comment,  de  Hljl&ria  Aluminis  in  th«  Comviaitat.  nova 
^' cietat.  Keg.  Cutting,  fcr  the  jcar  1778,  p.  m. 

^  Pli»y,  xxJi.  ao. 

§  Braun  dc  Veft.  Sacerdotum,  p,  280. 

(I  Dioicoridcs,  iv,  48. 

^  Pliny,  lib.  xiii.   15. 

»*  Ibid,   xxvi,   10,    xxxii.  6. 

tt  IbJtI.   xvi.   iS. 

:^J  Ibiii.  xxl,  2.6. 

5.  Xo/o^ 
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9.  Lotos  medicago  arborea.  The  rind  was  ufed  for  dyeing 
flcins,  but  the  root  for  dyeing  wool  *. 

iq.  The  bark  of  the  waJmit-tree  and  the  green  hulks  of 
walnuts.  The  dyeing  quality  of  thefe  would  foou  be  dif- 
Fovered  from  the  effect  they  produced  on  the  hands  f. 

II.  Msiddev y  rulna  eryfhrodanris.  The  antients  were  early 
;ftcquainted  with  this  fubftance  I ;  but  whether  it  was  the 
fAme  with  the  root  known  at  prefent  by  that  name  is  doubtful. 

13.  Wpad,  glajlum,  called  alio  'vilrum  from  its  glally-like 
jcolour.  Among  the  Gauls,  according  to  Pliny,  the  ladies, 
.on  dayg  of  feftivity,  dyed  their  whole  bodies  with  it,  which 
gave  them  the  appearance  of  Moors.  The  Britons  alfo, 
before  they  engaged  in  battle,  painted  therofelves  with  it, 
that  they  might  have  a  more  terrible  appearance  §.  That 
tthe  plant  was  then  known  is  certain ;  but  whether  the  an- 
tients were  acquainted  with  the  art  of  preparing  it  as  we  do 
at  prefent  feems  dubious.  I  {hall  bjave  occafion  hereafter  to 
give  a  more  complete  dcfcription  of  it. 

This  fliort  account  of  the  art  of  dyeing  among  the  antients 
is,  in  my  opinion,  worthy  of  notice,  as  it  is  neceflary  for 
illuftrating  various  paffages  both  in  the  facred  and  profane 
writers  which  have  puzzled  jnany  of  the  commentators 
becaufe  they  were  unacquainted  with  the  art.  It  muft  afford 
fome  fatlsfa6lion  alfo  to  modern  dyers  to  read  an  account  of 
the  ftate  of  their  art  among  the  antients,  and  may  perhaps 
induce  fome  of  them  to  make  further  refearches  on  the  fub- 
je<9;,  and  to  enrich  dyeing  witlvfomc  new  difcovery. 

[io  be  coiuiuiicd.] 


XXVI.  Letter  from  Dr.  Moves  to  Dr.  Garthshore, 
containing  an  Account  of  fume  intercfling  Experiments 
with  M.  Volta's  Galvanic  Vile.  Commiancntcd  hy 
Dr.  Garthshore. 


Hi 


Dear  Sir, 


lAVING  lately  Improved  my  galvanic  apparatus,  and 

having,  with  Mr.  Nicol's  aflillaucc,  tried  by  its  means  fome 

•  Pliny,  Hb.  xvi.  30.  \   IbiJ.  xv.  2^2.  +  Ibid,  xix.4.  xxiv.  ,,. 

§  Ibid,  xix  3.  xxi.  26 ;  Cafar  de  Bell6  Qal{ic6,  5  j  Pomponius  Mela,  iii.  6- 
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experiments  alluded  to  in  my  former  communication,  I  ftiall 
now,  in  compliance  with  your  obliging  requeft,  Hate  to  vou 
briefly  fuch  of  the  refults  as  feem  to  me  moft  deferving  of 
notice. 

ift.  When  two  gold  wires,  connected  with  the  extremities 
of  a  galvanic  column  containing  400  fquare  inches  of  zinc 
and  400  of  copper,  were  inferred  into  the  lejrs  (^f  an  inverted 
glafs  fyphon  a-ioths  of  an  inch  in  diameter  and  containing 
thirty  grains  cf  diftilled  water,  the  water  in  one  leg  gave 
oxygen  gas,  and  that  in  the  other  hydrogen  gas,  without  any 
apparent  diminution  of  rapiditv  during  a  period  of  24  hours. 

ad.  When  the  wires  were  inferted  ml)  two  glafs  tubes 
clofed  at  bottom  with  double  bladders,  c  ich  tube  containing 
twenty  grains  of  diltilled  water,  and  partially  immerfed  in  a 
glafs  of  water  ;  the  water  in  the  one  tube  gave  oxve  .n  gas,  and 
that  in  the  other  gave  hydrogen  a.as,  without  anv  apparent 
diminution  of  rapidity  as  long  as  the  experiment  Avas  con- 
tinued, which  was  fometimes  upwards  of  a  whole  day  :  but 
when  the  quantity  of  water  in  each  tube  exceeded  not  in 
weight  feven  or  eight  grains,  the  production  of  gas  foon  began 
to  be  fenfibly  retarded,  and  in  nine  or  ten  hours  totally  ceafed, 
though  the  water  in  the  tubes  during  the  procefs  had  lolt  but 
a  fmall  proportion  of  its  bulk;  and  the  power  of  the  column, 
which  was  carefully  examined  from  time  to  time,  fuftained 
no  perceptible  degree  "of  diminution. 

3d.  W^hen  the  wir(S  were  inferted  into  the  legs  of  an  in- 
verted glafs  fyphon  containing  a  folution  of  white  arfenic, 
the  fluid  contained  in  one  of  the  legs,  namely,  in  that  which 
was  connedled  with  the  lead  oxydable  extremity  of  the  co- 
lumn, acquired,  in  the  fpace  of  an  hour  and  a  half,  the 
power  of  reddening  the  tinfture  of  turnfol ;  a  faft  which  was 
expelled  without  any  trial  by  bur  ingenious  friend  Mr.  James 
Wood. 

4th.  When  the  fyphon  was  filled  with  a  purple  infufion 
of  red  cabbage,  every,  thing  elfe  remaining  the  fame,  the 
liquor  or  fluid  in  one  leg  foon  became  red,  and  that  in  the 
other  as_foQn  became  green. 

5th.  When  the  wires  were  infertpd  into  two  glafs  tubes, 
clofed  at  bottom  with  double  bladders,  each  tube  containing 

twenty 
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Iwenty  grains  of  a  purple  infufion  of  red  cabbage,  and  par-» 
tially  immerfcd  in  the  fame  kind  of  fluid,  the  fluid  in  one 
tube  foon  became  red,  and  that  in  the  other  as  foon  became 
green,  whiltt  the  colour  of  the  fluid  into  which  the  tubes 
Were  immerfed  fuftained  no  perceptible  change. 

6th.  When  the  galvanic  column  was  placed  under  an  ex- 
haufted  receiver,  its  power  of  giving  (hocks  was  almoft  en- 
tirely fufpended  ;  but  it  detached  from  w^ater  alfo  in  the  re- 
ceiver .l^oth  oxygen  and  hvdrogen  with  a  degree  of  vivacity 
remarkably  greater  than  that  which  it  exhibited  when  the 
whole  was  placed  in  the  open  air. 

.^th.  When  the  column  was  placed  without  the  receiver, 
and  the  water  on  which  it  afted  was  placed  within,  the  evo- 
lution of  gas  was  feemingly  the  fame  as  it  was  when  both 
"w&K.  within  the  receiver  ;  and  in  either  cafe  the  evolution  of 
gas  was  accelerated  and  retarded  in  a  ftriking  degree  by  dimi- 
nifliing  and  increafing  the  aimofpherical  pretfure. 

8th.  When  a  communication  was  made  between  the  ex* 
tremities  of  a  powerful  galvanic  column  containing  800  fquare 
inches  of  metal,  a  found  like  that  of  a  fmall  electrical  fpark 
was  difl:in<9:ly  heard,  and  a  flaili  was  as  difl:in(Slly  feen  every 
time  a  Communication  was  made,  even  in  the  full  light  of 
the  day. 

9th.  When  the  above  column  was  at  the  height  of  its 
ftrength,  its  fparks  were  feen  in  the  light  of  the  day  even 
when  taken  with  a  piece  of  charcoal  held  in  the  hand,  the 
body  forming  the  reft  of  the  circuit ;  yet  neither  extremity 
of  this  powerful  machine  difcovered  any  tendency  to  attradt 
or  repel  the  lighteft  bodies  which  were  placed  in  its  vicinity. 
Its  {hocks  were  greater  than  a  man  could  well  bear.  It 
maintained  its  power  with  little  diminution  for  more  than  a 
period  of  eight  days,  yet  it  moved  not  perceptibly  a  fine  linen 
thread  which  was  attrafted  by  a  fmall  piece  of  fealing-wax  at 
the  diftance  of  more  than  three  inches. 

From  thefe  and  other  analogous  experiments,  which  were 
repeated,  I  think,  with  fufficient  attention,  we  may  draw, 
I  prefume,  the  following  conclufions  : — ift.  That  no  quan- 
tity of  pure  water  can  ever  be  totally  changed  into  gas  by 

E  e  2  any 
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itny  known  a6lion  of  the  galvanic  influence.  2d,  That  ili'^ 
weight  of  the  gafes  which  any  given  quantity  of  water  cari' 
yield^  to  any  known  a^ion  of  the  galvanic  influence,  muft 
ever  bear  but  a  fmall  proportion  to  the  weight  of  all  the  water 
emploved.  3d,  That  tvi'o  veffels  filled  with  water  may  be' 
fo  expofed^d  tK^*^  galvanic  influence,  that  one  df  them  fliall 
yield  hydrogen  gk^  and  it  only,  whilfl;  the  other  fliall  yield' 
oxygen  gas  and  it  only.  4th,  That,  by  hfelp  of  the  galvanic 
iiifluence,  we  can  extraSE  at  pleafure  either  hydrogen  or  0x3^- 
gen  from  one  and  th6  fame  quantity  of  water.  5th,  Thaty 
ftridly  fpeaking,  water  is  not  decornpofed  by  furnifhing  gas^ 
to  the  galvanic  influence ;  it  giving  tio  oxygen  where  it  fiir- 
niflies  hydrogen,  and  no  hydroger-i  where  it  furniflieg  oxygen. 
6th,  That  the  proportion  fubfifting  between  the  elements  or 
cohiponent  principles  of  v«*ater  may  be  fenfibly  changed  by 
the  galvanic  infl'uence.  7th,  That,  if  the  properties  of  com- 
pounds be  more  or  lefs  changed  by  every  change  in  the  pro- 
pt)rtions'  of  their  principles,  the  properties  of  water  may  be 
more  or  lefs  changed  by  a  proper  application  of  the  galvanic 
power.  8th,  That  vi-ater,  after  being  duly  expofed  for  a  proper 
lenc^th  of  time  to  the  galvanic  influence,  muft  certainly  de- 
fei\e  a.  medical  inquir)^,  as  in  all  probability  it  will  have  me- 
dical powers  different  from  thofe  of  ordinary  water.  9th,  That 
hydrogen  and  oxygen,  at  the  moment  of  their  galvanic  fepara- 
tion  from  water,  are  peculiarly  difpofed  to  a  ftate  of  combina- 
tion. lOih,  That,  at  the  moment  of  their  galvanic  fepara- 
tion  from  water,  both  hydrogen  and  oxygen  are  difpofed  to 
combine  with  atmofpherical  azot;  the  one  to  produce  the 
volatile  alkali,  and  the  other  the  nitrous  or  nitric  acid. 
1  ith,  That  the  galvanic  feparation  of  oxygen  and  hydrogen 
frf)m  water  tinder  an  exhaufted  receiver,  is  probably  accele- 
rated by  two  caufes,  a  great  diminution  of  atmofpherical 
azot,  and  a  great  diminution  of  atmofpherical  preflcire. 
lath,  That,  when  a  galvanic  column  is  placed  under  an 
exhaufted  receiver,  its  power  of  communicating  fliocks  is 
almoft  entirely  fufpended ;  probably  in  coufcqaence  of  the 
extremely  attenuated  fluid  furrounding  it  being' a  better  con- 
di\6\or  of  the  galvanic  influence  than  the  fentient  part&  of  the 
\   ^     6  animal 
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atlimal  fratiie;  and  laftly,  That,  if  the  galvanic  influence  in 
fome  of  its  properties  be  apparently  analogous  to  the  elec- 
trical fluid,  it  differs  from  it  in  others  in  a  ftriking  degree, 

Thefe,  Sir,  are  fome  of  the  pofitions  which  the  foregoing 
experiments  appear  to  fupport.  If  they  fliall  happen  to  afford 
yoli  any  entertainment,  you  may  probably  receive  another"" 
fapplv ;  and  I  hope  to  be  alto,  at  fome  future  period,  able  to 
afford  you  fome  account  of  fortie  trials  of  the  galvanic  influence 
in  the  cure  and  miugation  of  various  difeafes.  The  galvanic 
ih'flufence,  as  you  very  well  know,  happily  admits  of  an  eafy 
application  to  arty  part  of  the  human  body.  It  may  fleadily  be 
applied  for  any  length  of  time,  with  very  little  labour  on  the 
part  of  the  operator,  and  with  lefs  inconvenience  ori  that  of  the 
patient.  Its  aAion  maybe  eafily  increafed  or  diminiflied.  It 
may  be  rendered,  at  pleafure,  perceptible  or  not,  as  the  in- 
dications of  cure'  may  happen  t6  require;  and  I  have  lately 
contrived  a  piece  of  apparatus  by  which  a  fuccefliori  of  gal- 
vanic fliocks,  weak  or  ftrong,  as  the  cafe  may  require,  may' 
he  given  to  any  part  fof  any  length  of  time  at  the  rate  of  leiV 
or  twenty  per  fecond. 

I  am,  with  great  efteem  and  regard. 
Dear  Sir, 
Your  vefy  much  obliged  and  faithful  fcrvant, 

H.  MOYES, 

Edinburgh, 
ift  February  looi. 


XXVII.  Account  of  K.vperimenls  mode  in  Germany  with 
Volt  A 's  Galvanic  Apparatus.  Communicated  to  the 
French  National  Injtitute  by  Dr.  Frulander  of  Berlin^. 


T. 


HE  firfl:  account  of  Volta's  galvanic  apparatus  was 
ftommunicated  to  Sir  Jofeph  Banks  on  the  2d  of  March  i^oo, 
and  the  firll  experiments  made  in  England  were  undertakea 
by  Meffrs.  Carlifle  and  Nichoiron»  who,  by  its  means,  de- 
compofed  water;  they  alio  reddened  tinfture  of  turnfol,  and 
precipitated  meuillic  folutiisnS  in  acids.  ,  Mr.  Cruickfliank, 

*  From  the  Journal  de  Pb};Jiqut,  Pluviofe,   ao.  9. 
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of  Woolwich,  publifhed  in  Nicbolfoii's  Journal,  that  he  had 
•formed  the  arbor  Dianae,  and  had  reafon  to  believe  that  he 
had  produced  an  acid  and  an  alkali.  Mr.  Henry,  of  Man- 
chefter,  faid  he  had  decompofed  ammonia  and  lixed  alkali, 
and  had,  found  that  air  was  not  a  good  conductor  of  galva- 
nifm.  This  is  all  the  information  that  had  reached  us  in 
Germany, through  the,  medium  of  the  French  papers,  and 
particularly  the  Phyfical  Annals,  publifhed  by  Gilbert. 

M.  Piichter,  well  known  in  Germany  by  his  Beitrlige  zur 
naherji  kentnifs  der  Galvantjmus,  faw  the  firft  notice  of  it  in- 
the  Brufl'els  Journal,  and  had  made  the  greater  part  of  the 
difcoveries  above  mentioned  when  he  received  it.  The  fol- 
lowing is  a  brief  account  of  what  he  had  difcovered  up  to  the 
30th  of  September  1800. 

Exp.  I.  A  zinc  wire  applied  to  the  eye,  and  communi- 
cating with  a  piece  of  fome  other  metal,  touched  by  the 
moiftened  finger  to  form  the  galvanic  chain,  exhibits  to  the 
eye  looking  towards  the  column  a  blue  colour,  which  be- 
comes reddifh  when  the  finger  is  removed.  The  eye  muft 
be  a  little  accuftomed  to  this  experiment  before  it  can  be 
fully  fenfible  of  the  effeft ;  the  phaenomcnon  then  becomes 
conftant. 

Exp.  II.  A  frog,  galvanifed  in  the  ufual  maiHier,  which 
at  the  end  of  half  an  hour  exhibited  no  rhore  movement,  ftill 
Ibowed  fome  after  five  hours  and  a  half  when  Volta's  appa- 
ratus was  employed. 

Exp.  III.  Gold,  the  fiame  of  a  taper,  heated  glafs,  and 
rarefied  air,  are  conductors  of  g;^lvanifm  almoft  in  the  fame 
manner  as  they  are  of  electricity:  they  cannot  therefore  btf 
employed  to  infulate. 

Exp.  IV.  When  two  metal  wires  are  brought  together  In 
a  glafs  tube,  formed  almoft  as  in  the  galvanometer  of  C.  Ro^ 
bertfon,  no  effe<St  is  produced.  The  cafe  is  the  fame  whetx 
removed  too  far  from  each  other.     See  Plate  V.  fig.  it 

Exp.-  V*    Tin,  lead,  iron,  copper,  or.  bifmuth,  placed  at  a 
and  hy  exhibit  different  degrees  of  galvanic  force  proportioned 
ta  the  degrees  of  the  oxydability  of  the  bodies  employed. 
Mercury  and  filver  produce  the  fame  €ff€(^.     Gold  experi'^  .- 
cnces  no  oxydation. 

V.xp. 


Experimenls  with  Velio's  Galvanic  Apparatus.        8*3 

Exp.  VI.  By  employing  ^o\d  on  both  fides  M.  Richter  ob- 
ferved  that  there  were  formed  bubbles  of  air  arifing  from  the 
two  wires.  He  obferved  alfo  that  the  air-bubbles  which 
arofe  from  one  of  the  wires  were  larger  than  thofe  from  the 
other;  and  he  thence  concluded  that  the  fpecific  gravity  of 
the  one  kind  of  air  mult  be  greater  than  that  of  the  other. 

Exp.  VII.  M.  Richter  endeavoured  tofeparate  the  two  airs, 
and  for  that,  purpofe  invented  the  apparatus  reprefented  by 
fig.  2.  He  introduced  two  gold  wires  into  a  marble  veflel 
filled  with  water,  and  applied  the  zinc  at  a  and  the  filver  at  ^; 
the  wire  a  was  about  an  inch  diftant  from  the  wire  b.  He 
clofed  the  chain,  and  found,  after  fixteen  hours,  that  the 
bell  s,  which  he  had  fufpended  over  «,  contained  one  part  of 
air ;  while  the  bell  iu,  fufpended  over  b,  contained  two  and 
a  half. 

By  putting  phofphorus  into  the  air  s,  he  faw  vapours 
formed,  which  became  more  abundant  in  proportion  as  the 
operation  advanced,  and  the  volume  of  air  at  the  end  of  fix 
or  eight  hours  was  diminifiied.  There  remained  only  about 
a  third  part :  it  is  not  impoffible  that  a  portion  of  azotic  gas 
was  difengaged  from  the  water  during  the  experiment. 

The  air  in  w,  which  occupied  about  a  cubic  inch,  being 
inflamed  as  it  pafTed  in  large  bubbles  into  the  atmofj)here, 
detonated  with  the  fame  force  as  a  mixture  of  equal  parts  of 
hydrogen  and  atmofpheric  air. 

M.  Richter  had  placed  two  glafiTes,  a  and  2:, below  the  wires: 
that  placed  under  b  contained  fome  metallic  parts,  arifine:,  in 
all  probability,  from  a  little  copper  contained  in  the  gold. 

The  two  gafes  when  placed  together  produced  water,  as 
ufual,  on  an  eleftric  fpark  being  made  to  pafs  through  them. 

Exp.  Vlll.  By  employing  on  the  fide  b,  zinc,  tin,  copper, 
charcoal, and  plumbago, M.  Richter alwaysobtained  hydrogen, 
provided  the  wire  brought  into  contaft  with  the  zinc  of  the 
apparatus  was  of  fuch  a  nature  as  not  to  become  oxydated. 
He  employed  alfo,  inftead  of  gold,  charcoal,  plumbago,  and 
cryftallifed  oxyd  of  manganefe  at  a  and  b :  the  phaenomena 
were  always  the  fame  as  well  as  when  he  placed  platina  at  a^ 
keeping  the  gold,  charcoal,  plumbago,  and  oxyd  of  manga- 
uefe  at  b. 

Exp. 
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JExp.  IX.  The  effeft  is  ftronger  as  the  wires  approach,  but 
without  touching  each  other;  and  particularly  if  the  wires 
fire  of  zinc.  It  is  of  lefs  ftrength  with  gold^  and  weakeft 
with  oxyd  of  manganefe. 

The  high  temperature  of  the  water  alfo  contributes  to 
ilrengthen  it. 

Exp.  X.  M.  Richter  obferving  that  the  effedls  took  place 
even  when  the  wires  were  far  removed  from  each  other,  he 
did  not  think  it  probable  that  a  particle  of  water  at  the  one 
-wire,  fo  far  diftaut  from  the  other,  would  give  hydrogen  when 
<)xygen  is  produced  at  the  other  wire.  He  therefore  aflced  him- 
felf  whether  it  was  really  the  fame  drop  of  water  that  furniflied 
the  conftituent  parts,  or  whether  the  water  was  not  rather 
the  condudtor  of  the  galvanic  fluid,  which  produced  the  dif-. 
ferent  gafes  by  a  peculiar  compofition.  ile  endeavouredj^ 
therefore,  to  feparate  the  two  wires  by  a  body  different  from 
water.     Fig.  3.  (hows  how  this  was  accomplifhed. 

He  filled  two  tubes  with  water,  and  formed  a  communicar 
tion  between  them  by  means  of  a  gold  wire,  c :  the  two 
y/'nes  at  the  extremities,  a  an4  ^,  were  alfo  of  gold.  He 
employed  in  the  two  fides  the  zinc  and  filver  of  his  battery,; 
and,  putting  his  apparatus  into  a6lion,  found  afterwards  in 
each  of  his  tubes  oxygen  and  hydrogen  gas,  produced  in  the 
fame  manner  as  if  there  had  been  only  one  tube. 

Exp.  XL  M.  Richier  then  endeavoured  to  find  a  body, 
which  might  ferve  as  a  condu6lor  of  the  galvanic  matter 
■without  decompofing  it.  He  found  none  among  the  folid 
bodies,  as  gold  had  produced  the  decompoiition  of  the  water. 
He  employed  fpirit  of  wine  and  fulphuric  aether:  they  pro- 
duced no  air,  but  were  good  conduftors.  lie  then  took  con- 
centrated alkaline  folutions,  which  were  better  condu6torSj, 
but  produced  tj;afes.  M.  Richter  at  length  found  that  co- 
lourlefs  concentrated  fulphuric  acid  gave  no  gas,  though  a 
good  conductor.  Fig.  4  and  5  fliow  in  what  manner  he 
employed  it.  The  two  glafs  tubes,  combined  in  tlie-form  of 
a  V,  being  half  filled  with  acid,  he  made  water  to  flow 
gently  down  the  fides  of  the  glafs  upon  the  fulphuric  acid 
until  the  tubes  were  filled ;  and  this  fucceeded  fo  well,  that 
the  fluids  did  not  mix,  fince  a  bit  of  paper,  tinged  with  tinc- 
„..,  ture 
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ture  of  turnfol,  did  not  become  red  when  placed  very  near  the 
acid  in  the  water.  Tlie  wires  c  and  d  u  ere  of  gold ;  a  tlie  zinc, 
and  b  the  lilver,  of  the  apparatus ;  when  brought  into  contatt 
he  received  in  the  tube  next  the  zinc  oxygen  gas,  and  in  that 
towards  the  filver,  hydrogen  gas. 

Exp.  XII.  He  obtained  the  fame  refult  by  feparating  the 
two  tubes  :  fee  fig.  6.  The  two  tubes  were  filled  lialf  witii 
acid  and  half  with  water,  and  one  of  the  gold  wires  was  in 
the  acid  and  tl^e  other  in  the  water.  Thcfe  two  wires  im- 
merfed  in  the  acid  comnumicated  with  a  thiixi  wire,  and  the 
other  two  with  the  zinc  and  lilver  of  the  battery.  When 
the  apparatus  began  to  operate,  oxvgcn  gas  was  feen  to  rife 
in  the  one  tube,  and  hydrogen  gas  in  the  other. 

To  produce  a  contrary  effedt,  nothing  was  neceflary  but  to 
turn  the  zinc  towards  a. 

Exp.  XIII.  M.  Hichter  combined  fcveral  tubes  in  this 
manner.  (Fig.  6.)  All  the  wire«  which  produced  oxygen 
were  in  the  water,  and  all  thofe  which  produced  hydrogen 
in  the  acid.  The  wires  in  the  water  in  contad;  with  the  zinc 
of  the  battery  gave  immediately  oxygen  gas;  and  when  the 
zinc  was  apj)lied  on  the  contrary  fide  they  gave  hydrogen  gas. 

Such  are  the  experiments,  from  which  M.  llicluer  concludes 
that  the  two  airs  cannot  be  confidered  as  conftituent  parts  of 
water,  but  as  two  matters  produced  by  a  part  of  the  water 
combined  with  the  galvanic  fluid,  and  that  the  generation  of 
one  is  in  no  manner  dependent  on  the  production  of  the  other. 

Exp.XlF.  M.  Richter  filled  the  tube  of  Hg.  i.  with  nitric 
acid  mixed  with  water:  he  employed  two  wires  of  different 
metals,  p  e,  being  of  copper.  The  nietal  began  to  be  dif- 
folvcd ;  but,  when  he  brought  the  tube  into  coutacl:  with  his 
galvanic  battery  in  fuch  a  manner  that  they  formed  a  chaiii, 
me  wire  of  zinc  towards  a  difTolvfcd  much  foontr ;  whereas 
that  of  copper  towards  b  ceafed  to  be  diirolved. 

Faxp.  XV.  M.  Richter  filled  the  tube  with  a  folutioh  cf 
copper  in  fulphuric  acid.  The  two  wires  were  of  iron.  The 
•precipitation  was  as  ufual ;  but  when  he  broueht  the  tube 
into  the  galvanic  chain  the  precipitation  was  increafed  to- 
wards <z,  while  it  decrcafed  towards  the  filver. 

Ry  putting  copper  wires  into  t!ie  folution  ever)*  thing;  re- 
^Voi..  IX.  Ff  mined 


226  An  Account  of  the  Petrol euDi  Welh 

mained  as  iifual ;  but,  when  he  expofcd  it  to  gaU'anifm,  the 
M-ire  a  began  to  be  oxydatcd,  Avtiik-  the  wire  at  b  precipitated 
the  copper  from  its  folution.  The  wirc^  «- ami  Z' being  of 
filv^r,  and  the  tube  filled  uith  a  folution  of  filvcr  in  nitrous 
acid,  the  &^e6i  was  the  fame.  The  fame  thing  took  place  in 
a  folution  of  zinc  irl  the  muriatic  acid  when  the  wires  ^z 
y(id  Zi  w^pe  of  zinfc.  '' *'' 

■  '  ^.\fp.  XVI.  The  fiime  ciff6t  is  produced  if  the  affinity  of 
ihe  bodies  diifolved  is  greater  for  tlie  acid  th ail  that  of  the 
^nl-e  immerfcd  in  it. 

The  wires  ^/  arid  h  were  of  copper,  and  the  tube  contained 
a  folution  of  zinc;  a  and  /;  were  of  filvcr,  put  into  a  folution  oi 
copper  or  zinc ;  a  and  /'  were  of  gold,  put  into  a  folution  of  zinc: 

In  all  thefe  cafes  there  was  a  precipitation  at  b,  and  an  ox- 
ydation  at  a.  It  was  not  necellary  that  the  wires  fliould  be 
of  different  metals.     The  law  was  always  conftant. 

Such  is  the  feries  of  phnenomcna  objerved  by  M.  Richter. 
The  celebrity  he  has  fo  iuflly  acquired  gives  reafon  to  think 
that  thefe  experiments  have  been  made  with  exaftnefs.  If 
the  commiflion  appointed  by  the  Inflitule  to  purfue  this 
laboii-r  examines  and  confirms  them,  it  is  to  be  expefted  that 
they  will  produce  changes  in  the  laws  of  affinity. 


XXVIII.  An  Account  of  the  Petroleum  JV^lhin  the  Burmha 
Dofninjons  :  extracted  from  the  Journal  of  a  Voyage  froTH 
Ranghong  up  the  River  llrai-JVuddey  to  Amur  a  poor  ah  ^ 
the  prefent  Capital  of  the  Burmha-  Eynpire.  Bj  Captain 
Hiram  Cox,  Rejident  at  Ranghong*. 

Saturday,  Jem.  'j  ^   '-"OT- 

W  IND  eaflferly,  fhatp  and  cold^  thick  fog  on  the  river^ 
until  after  fun-rife,  when  it  evaporated  as  uJiiaU  but  foon 
after  collefted  again,  and  continued  io  deiiife  till  naif  paft 
eight  A.  M.  that  we  could  barely  fee  the  length  of  the  boat. 
Thermometer  at  fun-rife  52°,  at  noon  74',  in  the  evcninoj 
69"^  general  courfe  of  the  river  north  20''  weft.,^main  bl'cadtli 
from  one  mile  to  a  mile  and  a  half,  current  about  two  miles 
and  a  half  per  hour. 

••'  From  the  4^ati£  Refiarcbesf  Vol.  ^  I. 
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Eaft  bank,  high,  rugged,  barren  downs,  .wulv|?re9iR'^9H* 
eliffs  towards  the  river,  offree-ftone  intermixed  wi^ii.  ftraU 
of  quartz,  martial  ore,  and  red  ochre;  beach  .moderately 
flielving,  covered  with  fragments  of  quartz,  fiVex,  petrifacr- 
tions,  and  red  ochre,  and  with  rocky  puints-.projediug  fno;^ 
it  into  the  river.  :  > 

:  Weltern  bank,  a  range  of  low  fandy  illands,  covered  witlj 
a  luxuriant  growth  of  reeds.  Thefe  at  prefent  narrow  the 
ilrcam  to  three  quarters,  and  in  fume  places  to  half  a  mile, 
but  are  overflowed  in  the  rains:  the  main  bank  rather  low 
and  fandy,  fubje<^t  to  be  overflowed,  its  whole  breadth,  about 
three  miles  to  the  foot  of  a  range  of  low  woody  hills,  which 
in  point  of  vegetation  form  an  agreeable  contralt  to  the  eafter^} 
(liore:  thefe  hills  are  bounded  to  the  weftward,  at  the  diltanxfe 
of  about  twenty  miles  from  the  river,  by  an  extenfive  rang^ 
of  high  mountains  clothed  with  wood  to  their  fummjts. 

At  half  pati  ten  A.  M.  came  to  the  lower  town  of  Rain* 
anghong;  a  temple  in  it  of  the  antique  Hindoo  ftyle  of 
building. 

At  noon  came  to  the  centre  town  of  Rainanghong  (lite- 
rally, the  town  through  which  flows  a  river  of  earth  oil), 
iituated  on  the  eaft  bank  of  the  river,  in  latitude  20°  26' 
north,  and  longitude  94^  45'  54"  eaft  of  Greenwich.  Halted 
to  examine  the  wells  of  petroleum. 

The  town  has  but  a  mean  appearance,  and  Ceveral  of  its 
temples,  of  which  there  are  great  numbers,  falling  to  ruins: 
the  inhabitants,  however,  are  well  d  re  fled,  many  of  them 
with  gold  fpiral  ear  ornaments,  and  are  undoubtedly  rich, 
from  the  great  profit  thev  derive  from  their  oil  wells,  as  wil^l 
be  feen  below.  , 

At  two  P.  M,  I  fet  off  from  my  boat,  accompanied  by  tb^ 
mczutbagbee,  or  zemindar  of  the  di(tr,i6t,  anij  feveral  of  thp 
merchant  proprietors,-  to  view  the  well?.  Our  road  led  to 
the  ea(l-north-eaft,  through  dry  beds  of  lopfc  liind  in  the 
water  courfcs,  and  over  rugged  arid  downs. and  hillocks  of 
the  fame  foil  as  defcribed  above;  the  growth  on  them  cou- 
flltingof  icattered  plants  oi'-eupborbiuiiiy  the  caffia  tree,  which 
yields  the  terr-a  japonica,  commonly  called  cutch  or  cut;  and 
u(cd   throughout  India  a.s  Vi,  cooaponent  part  of  a  beera.  qf 

J;  f  3  paun. 
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faun,  alfo  a  very  durable  timber  for  lining  the  oil  wells ;  and 
laftly  the  hardy  biar  or  wild  plum,  common  in  Hindoftan. 

The  flcy  was  cloudlefs,  fo  that  the  fan  (lione  on  us  with 
Tlndiminithed  force ;  and  being  alfo  unwell,  I  walked  flowlv ; 
and  as  we  were  an  hour  walking  to  the  wells,  I  therefore  con- 
clude they  are  about  three  miles  diftant  from  the  river:  thofe 
we  faw  are  fcattered  irregularly  about  the  downs  at  no  great 
diftance  ffom  each  other,  fonie  perhaps  not  more  than  thirty 
or  forty  yards.  At  this  particular  place  we  were  informed  there 
are  i8o  wells,  four  or  five  miles  to  the  north-eaft  340  more. 

In  making  a  well,  the  hill  is  cui  down  fo  as  to  form  a 
fquare  tabic  of  fourteen  or  twenty  feet  for  the  crown  of  the 
well,  and  from  this  table  a  road  is  formed  by  fcraping  away 
an  inclined  plane  for  the  drawers  to  defcend,  in  raifing  the 
excavated  earth  from  the  well,  and  fubfequently  the  oil.  The 
fhaft  is  funk  of  a  fquare  form,  and  lined,  as  the  miner  pro- 
ceeds, with  fquares  of  caffia  wood  (laves :  thefc  ftaves  are 
about  fix  feet  long,  fix  inches  broad,  and  two  thick ;  are 
rudely  jointed,  and  pinned  at  right  angles  to  each  other, 
forming  a  fquare  frame,  about  four  and  a  half  feet  in  the 
clear  for  the  uppermoll  ones,  but  more  contracted  below. 
When  the  miner  has  pierced  fix  or  more  feet  of  the  (liaft,  a 
ferles  of  thefe  fquare  frames  are  piled  qn  each  other,  and  re- 
gularly added  to  at  top ;  the  whole  gradually  finking  as  he 
deepens  the  fhaft,  and  fecuring  him  againfi:  the  falling  in  of 
the  fides. 

The  foil  or  ftrata  to  be  pierced  is  nearly  fuch  as  I  havf 
defcribed  the  cliffs  to  be  on  the  margin  of  the  river;  that  is, 
firfl,  a  light  fandv  loam  intermixed  with  fragments  of  quartz, 
filex,  Sec;  fecond,  a  friable  fand-flone,  eafily  wrought,  with 
thin  horizontal  firata  of  a  concrete  of  martial  ore,  talc,  and 
indurated  argil  (the  talc  has  this  fingularitv,  it  is  denticu- 
lated, its  lamina  being  perpendicular  to  ihe  horizontal  la- 
mina Qf  the  argil  on  which  it  is  feated)  at  from  ten  to  fifteen 
feet  from  the  furface,  and  from  each  other,  as  there  are  fe- 
veral  of  thefe  veins  in  the  great  body  of  free-flone  :  thirdly, 
at  feventv  cubits,  more  or  Ipfs,  from  the  furface,  and  inmie- 
.diately  belo«-  the  free-ftonc,  a  pale  blue  argillaceous  earth 
(fchiflus)  impregnated  with   the  petroleum,    and    fmellitig 

lirongly 
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llrongly  of  it.  This,  they  fay,  is  very  difficult  to  work  ;  and 
grows  harder  as  they  get  deeper,  ending  in  fchift  or  {late,.fuch 
as  found  covering  veins  of  coal  in  Europe,  &c.  Below  thiA 
fchift,  at  the  depth  of  about  130  cubits,  is  coal.  I  procured' 
forae,  intermixed  with  fulphur  and  pyrites,  which  had  been 
taken  from  a  well,  deepened  a  few  days  before  my  arrival; 
but  deemed  amonglt  them  a  rarity,  the  oil  in  general  flow- 
ing at  a  fmaller  depth.  They  were  piercing  a  new  well  when 
I  was  there,  had  got  to  the  depth  of  eighty  cubits,  and  ex-" 
pefted  oil  at  ten  or  twenty  cubits  more. 

The  machinery  ufed  in  drawing  up  the  rubbifli,  and  after- 
wards the  oil  from  the  well,  is  an  axle  eroding  the  centre 
of  the  well,  reding  on  two  rudeforked  ftaunchions,  with  a 
revolving  barrel  on  its  centre,  like  the  nave  of  a  wheel,  in 
which  is  a  fcore  for  receiving  the  draw-rope;  the  bucket  is 
of  wicker  work  covered  with  dammer,  and  the  labour  of  tiie 
drawers,  in  general  three  men,  is  facilitated  by  the  defcent 
of  the  inclined  plane,  as  water  is  drawn  from  deep  wells  in 
the  interior  of  Hindoftan. 

To  receive  the  oil,  one  man  is  ftationed  at  the  brink  of  the 
well,  who  empties  the  bucket  into  a  channel  made  on  the 
furfacc  of  the  earth  leading  to  a  funk  jar,  from  whence  it  is 
laded  into  fmaller  ones,  and  immediately  carried  down  to  the 
river,  either  by  coolevs  or  on  hackeries. 

When  a  well  grows  dry,  they  deepen  it.  They  fav  none 
are  abandoned  for  barrcnnefs.  Even  the  death  of  a  miner, 
from  mephitic  air,  does  not  deter  others  froni  pcrfifting  in 
deepening  them  when  dr\'.  Two  days  before  my  arrival,  a 
man  was  fuflbcated  in  one  of  the  wells,  yet  they  afterwards 
renewed  their  attempts  without  further  accident.  I  recom- 
mended their  trying  the  air  with  a  candle,  Sec.  but  feeminolt 
with  little  efFeft. 

The  oil  is  drawn  pure  from  the  wells,  in  the  liquid  ftatc 
as  ufed,  without  variation  ;  but  in  the  cold  feaion  it  congeals 
in  the  open  air,  and  always  lofes  fomething  of  its  fluidity; 
the  temperature  of  the  wells  preferving  it  in  a  liquid  ftate  fit 
to  be  drawn.  A  man  who  was  lowered  into  a  well  of  110 
cubits,  in  my  prelence,  and  immediately  drawri  up,  perfpired 
copioufly  at  every  pore  :  unfortunately  I  had  no  other  means 
8     '  '  of 
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Off  trying  tUe  temperature.  The  oil  is  ef  a  dingey  green,  and 
odorous ;  it  is  ufcd  for  lamps,  and  boiled  with  a  little  dammcr 
(a  refill  of  the  country),  for  paying  the  timbers  of  houfes  and 
the  l^^oms  of  boats,  Sec.  which  it  preferve§  from  decay  and 
vermin ;  its  medicinal  properties  known  to  the  nativqs  are  as 
a  lotion  in  cutaneous  eruptions,  and  as  an  embrocation  in 
bruifcs  and  rheumatic  afTeclions. 

,  The  miners  pofitively  allured  me  no  water  ever  percolates 
through  the  earth  into  the  wells,  as  has  been  fuppofed ; 
the  rains  in  this  part  of  (he  country  are  feldom  heavy,  aud 
during  the  feafon  a  roof  of  thatch  is  thrown  over  the  wells, 
the  water  that  falls  foon  runs  oft' to  therlver,  and  what  pe- 
netrates into  the  earth  is  efl'eclually  prevented  from  defccnd- 
ing  to  any  great  depth  by  the  increaling  hardnefs  of  the  ole- 
aginous argil  and  fchift;  this  will  readily  be  aiiraitted  when 
it  is  known,  that  the  coal  mines  at  Whitby  are  worked  below 
the  harbour,  and  the  roof  of  the  galleries  npt  more  than  fifty 
feet  from  the,  bed  pf  the  fea;  the  deficiency  of  rain  in  this 
traft  may  be  owing  to  the  high  range  oi  niountains  to  the 
weftward,  which  range  parallel  to  the  river,  and  arrelt  the 
clouds  in  their  pafl'agc,  as  is  the  cafe  on  the  eaftern  fide  of 
the  pcninfula  of  India. 

Solicitous  to  obtain  accurate  information  on  a  fubjeft  fo 
intercRing  as  this  natiiral  fource  of  wealth,  I  had  all  the  prin- 
cipal proprietors  aircuibicd  on  board  my  boat,  and  colledted 
from  them  the  following  particulars;  the  foregoing  \  learned 
at  the  wells  from  the  miners  and  others. 

I  endeavoured  to  guard  againft  exaggeration,  as  well  as  to 
obviate  the  caution  and  referve  which  noercantiie  men  in  all 
countries  thmk  it  nccefTary  to  obferve  when  minutely  quei- 
tioned  on  fubjects  aftl-cling  their  interefts,  and  I  have  realon 
to  hope  my  information  is  not  very  diftant  from  the  truth. 

The  property  of  thefe  wells  is  in  the  owners  of  the  foil, 
jiatives  of  the  country,  and  defcends  to  the  heirs  general  a* 
a  kind  of  entailed  hereditament,  with  which,  it  is  faul,  go- 
vernment never  interferes,  and  which  no  ui'iuefs  will  induce 
^hem  to  alienate.  One  family,  .perhaps,  will^  poflefs  four  or 
five  wclis ;  I  heard  of  r,Que  who  liad.  more,  the  generahty 
havekTs;  they  are  fut\k  by  and  wrought  for  the  proprietors; 

the 
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the  coft  of  finking  a  new  well  is  2000  tecals  flowered' filvcr 
of  the  country,  or  2500  ficca  rupees  ;  and  the  annual  average 
net  \yi\ihi  I  coo  tecals,  or  1250  (icca  rupees. 

The  contiatS:  price  with  the  miners  lor  (inking  a  well  is  a« 
follows  : — For  the  tirll  forty  cuhits  they  have  forty  tecals,  fot 
the  next  forty  cuhits  three  hundred  tecals,  and  beyond  thcfe 
eighty  cubits  to  the  oil  thev  have  from  thirty  to  fifty  tecals 
per  cubit,  according  to  the  depth  (die  Burmha  cubit;  is  nine- 
teen inches  Euglifli) :  taking  the  mean  rate  of  forty  tecals 
per  cubit,  and  one  hundred  cubits  as  the  general  depth  at 
which  thev  come  to  oil,  the  remaining  twenty  cubits  will 
coft  800  teeab,  or  the  whole  of  the  miner's  wages  for  (inking 
the  (haft  u^o  tecals;  a  well  of  roo  cubits  will  require  950 
cailia  tlavesii,  which  at  five  tecals  per  hundred  will  coft  4y{- 
tecals.  Portage  and  woikmaniliip  in  fitting  them  mav  anmunt 
to  100  tecals  more;  the  levelling  the  hill  for  the  crown  of  the 
well,  and  making  the  draw  road,  &c.  tt^cording  to  the  com- 
mon rate  of  labour  in  the  country,  will  coft  about  200  tecals; 
ropes.  See.  and  provilions  for  the  workmen,  which  are  fup- 
piied  by  the  proprietor  when  making  a  new  well ;  expenfes 
of  propitiatory  facrifices,  and  perhaps  a  fioniorage  line  to  ffo- 
vej'nment  for  permillion  to  fnik  a  new  well,  confume  thw 
remaining  512*  tecals.  In  deepening  an  old  well  they  make 
the  bcft  bargain  in  their  power  with  the  miners,  who  ratp 
their  demand  per  cubit  according  to  its  depth  and  danger 
from  the  heats  or  inephitic  air. 

The  amount,  produce,  and  wages  of  the  labourers  who 
draw  the  oil,  as  Itated  to  me,  I  fuipeA  was  exagsferated  or 
erroneous  from  mifinterpre^tation  on  both  fides. 

The  average  produce  of  each  well  per  diem,  they  faid,  w-as 
500  vifs,  or  1825 lbs.  avoirdupois,  and  that  the  labourers 
earned  upwards  of  eight  tecals  each  per  month  :  but  I  appre- 
hend this  was  not  meant  as  the  average  produce,  or  wnires 
for  every  day  or  month  throughout  the  year,  as  muft  appear 
irom  a  further  examination  of  thefubjed;  where  fafts  are 
dubious  we  muft  endea\;our  to  obtain  truth  from  internal 
evidence.  Each  well  is  worked  by  -four  men,  and  their 
\vages  is  regulated  by  the  average  produce  of  fix  day-labour, 
-of  which- they  have  one-fixth,  or  its' value,  at  the  rate  of  one 
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tecal  2nd  a  quarter  per  hundred  vifs,  the  price  of  the  oil  at 
the  wells :  the  proprietor  has  an  option  of  paying  their  fixth 
in  oil  J  but  I  anderlUnd  he  pays  the  value  in  money ;  and  if 
fo,  I  think  this  is  aa  rair  a  mode  of  resiulating  the  wages  of 
labour  as  any  where  praAifed ;  for  in  proportian  as  the  la- 
bourer works  he  benefits,  and  gains  only  as  he  benefits  his 
employer.  He  can  only  do  injury  bv  over-working  himfelf^ 
vhich  is  not  likely  to  happen  to  an  Indian  :  no  proviiions 
are  allowed  the  oil  drawers,  but  the  proprietor  fupplics  the 
ropes.  Sec.;  and,  laltly,  the  king's  duty  is  a  tenth  of  the 
produce. 

Now,  fiippofing  a  well  to  yield  500  vifs  per  diem  through- 
out the  year,  deducting  one-fixth  for  the  labourers  and  one- 
tenth  for  the  king,  there  will  remain  for  the  proprietor,  re- 
je6lingfraftions,  136,876  vifs,  which  ati^  tecal,  the  value  at 
the  wells,  is  equal  to  1710  tecals  per  annum.  From  this  fum 
there  is  to  be  deduAed  only  a  trifle  for  draw-ropes,  &c.  for  I 
could  not  learn  that  there  were  any  further  duties  orexpenfe 
to  be  charged  on  the  produce;  but  the  merchants  fay  they 
gain  only  a  neat  1000  tecals  per  annum  for  each  well,  and 
as  we  advance  we  Ihall  have  reafon  to  think  thcv  have  given 
the  maximum  rather  than  tlic  minimum  of  tlicir  profits ; 
hence,  therefore,  we  may  infer  that  the  grofs  amount  produce 
per  annum  is  not  182,500  vifs. 

Further :  the  four  labourers  fhare,  or  one-fixth,  dedu6ling 
the  king's  tythe,  will  be  2250  vifs  per  month  of  thirty  days, 
or  in  money  at  the  above  price  twcntv-cight  tecals  fiftv  avas,  or 
feven  tecals  twelve  avas  each  man  per  month  :  but  the  wages 
of  a  common  labourer  in  this  part  of  the  country,  as  the 
fame  perfons  informed  me,  are  only  five  tecals  per  month 
when  hired  from  day  to  day :  they  alfo  admitted  that  the 
labour  of  the  oil  drawers  was  not  harder  than  that  of  com- 
anon  labourers,  and  the  employmeni  no- ways  obnoxious  to 
health.  To  me  the  fmcll  of  the  oil  was  fragrant  and  grateful, 
and,  on  being  more  iiidireclly  queltioned  (for  on  this  part  of 
the  fubjeft,  perhaps  owing  to  the  minutencfs  of  my  inquiries, 
I  obfcrved  moil  referve),  they  all<nvcd  that  their  gam  was  not 
much  cTcater  than  the  common  labourers  of  the  country : 
nor  ia  it  reafoiiabie  to  expect  it  Ihould;   fur,  as  there  is  no 
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myflery  in  drawing  of  oil,  no  particular  hardfhips  endured, 
or  ri(k  of  health,  no  compullion  or  prevention  pretended, 
and  as  it  is  the  intereft  of  the  proprietors  to  get  their  work 
done  at  the  cheapeft  rate,  of  courfe  the  numbers  that  would 
flock  to  fo  regular  and  profitable  an  employment  would  foon 
lower  the  rate  of  hire  nearly,  at  leaft,  to  the  common  wages 
of  the  country:  befides,  I  obferved  no  appearance  of  afflu- 
ence amongft  the  labourers,  they  were  meanly  lodged  and 
clad,  and  fed  coarfely,  not  on  rice,  which  in  the  upper  pro- 
vinces is  an  article  of  luxury,  but  on  dry  grains  and  indige- 
nous roots  of  the  nature  of  caflada,  colle(9;ed  in  the  waftes 
by  their  women  and  children.  Further,  it  is  not  reafonable 
to  fuppofe  that  thefe  labourers  worked  conftantly ;  nature  al- 
ways requires  a  refpite,  and  will  be  obeyed,  however  much 
the  defire  of  gain  may  ftimulate,  and  this  caufe  muft  more 
particularly  operate  in  warm  climates  to  produce  what  we 
often  improperly  caH  indolence.  Even  the  rigid  Cato  em- 
phatically fays,  that  the  man  who  has  not  time  to  be  idle  is 
a  flave.  A  due  confideration  of  this  phyfical  and  moral  ne- 
ceffity  ought  perhaps  to  vindicate  religious  legiflators  from 
the  reproaches  too  liberally  beftowcd  on  them  for  fandioning 
relaxation :  be  that  as  it  may,  I  think  it  is  fufficiently  appa- 
rent that  the  article  of  wages  is  alfo  exaggerated,  and  that 
500  vifs  muft  only  be  confidcred  as  the  amount  produce  of 
working  days,  and  not  an  average  for  evei^'  day  in  the  year. 
The  labour  of  the  miners,  as  I  have  obferved  above,  is  alto- 
gether diftm6t  from  the  oil -drawers,  and  their  pay  propor- 
tioned to  the  hardfhips  and  rifks  they  endure. 

Afluming,  therefore,  as  data,  the  acknowledged  profit  of 
1000  tecals  per  annum  for  each  well,  which  we  can  hardly 
fuppofe  exaggerated,  as  it  would  expofe  the  proprietors  to  an 
additional  tax,  and  the  common  wages  of  precarious  em- 
ployment in  the  country,  that  is,  one  month  with  another, 
including  holydays,  the  year  round,  four  and  a  quarter  tecals 
per  month,  as  the  pay  of  the  oil-drawers,  which  includes 
the  two  extremes  of  the  queftion,  it  will  make  the  average 
produce  of  each  well  per  diem  300  vifs,  or  109,500  vifs 
per  annum,  equal  to  399,675  lbs.  avoirdupois,  or  tons 
5  7^>955  ^^^s.,  or  in  liquid  meafure  793  hogfheads  of  flxty- 
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three  gallons  each ;  and,  as  there  are  520  wells  regiftered  by 
government,  the  grofs  amount  produce  of  the  whole  per 
annum  will  be  56,940,000  vifs,  or  92,781  tons  1560  lbs.,  or 
412,3150  hogfheads,  worth  at  the  wells,  at  one  and  a  quarter 
tecal  per  hundred  vifs,  711,750  tecals,  or  889,737  ficca 
rupees. 

From  the  wells,  the  oil  is  carried,  iirfmall  jars,  bvcoolcys, 
or  on  carts,  to  the  river;  where  it  is  delivered  to  the  merohaiit 
exporter  at  two  tecals  per  hundred  vifs,  the  value  being  en- 
hanced three-eighths  by  the  expenfe  and  rifkof  portaere;  there- 
fore the  grofs  value  or  profit  to  the  country  of  the  whole,  de- 
ducting five  percent,  for waftage,  may  be  ftated  at  i,c8i,86o 
tecals,  or  1,362,325  ficca  rupees  per  annum,  yielding  a  direft 
revenue  to  the  king  of  136,232  ficca  rupees  per  annurn,  and 
perhaps  thrice  as  much  more  before  it  reaches  the  confumer ; 
befides  the  benefit  the  whole  country  muft  derive  from  the 
productive  induftry  called  into  aftioii  by  the  conftant  em- 
ployment of  fo  large  a  capital  on  fo  gruff  an  article.  There 
were  between  feventy  and  eighty  boats,  average  burthen  (ixty 
tons  each,  loidirlg  oil  at  the  feyeral  wharfs,  and  others  con- 
ftantly  coming  and  going,  while  I  was  there.  A  number  of 
boats  and  men  alfo  find  conftant  employment  in  providing 
the  pots,  8cc.  for' the  oil;  and  the  extent  of  this  fingle  branch 
of  internal  commerce  (for  almofl  the  wholb  is  confumed  in 
the  country)  will  ferve  to  give  fome  infight  Tnta  the  internal 
commerce  and  refources  of  the  country.      *^'^  '  ^  / 

At  the  wells  the  price  of  the  oil  is  feven  dnViis  fe\fen  pies 
per  112  lbs.  avoirdupois;  at  the  port  of  iRanghong  it  is  fold 
at  the  average  rate  of  three  ficca  rupees  three' annas  and  fix 
pies  per  cwt,  or  per  hogfhead  of  fixty-three  g'illons,'  weigh- 
ing ^04  lbs.  fourteen  rupees  feven  annas  nine'pies,  e'xcKifive 
ofthecafk,  or  per  Bengal  buzar  maund  two  rupees  five  annas 
eight  pies,  whereas  the  muflard-fecd  and  other  vegetable  oils 
fell  at  Ranghong  at  eleven  rupees  per  buZar  maund. 

To  conclude":  this  oil  is  a  genuine  petroleum,  pofTeffing 
alF  the  properties  of  coal-tar,  being,  in  faft,  the  felf-famc 
thing;  the  only  difference  is,  that  nature  elaborates  in  the 
bowels  of  the  earth  that  for  the  Burmhas  for  which  European 
nations  are  obliged  to  the  ingenuity  of  Lord  Dundonald. 
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^XIX.  Account  of  Mr.  Mushet's  new  Method'of  mditng 
Steel  of  various  Qualities. 

Jr  O  R  this  invention  Mr.  Mufliet*  has  obtained  his  Ma- 
jefty's  roval  letters  patent;  and,  certainly,  few  dilcoveries  of 
fo  much  importance  to  this  country  have  been  made  for'  a 
number  of  years  paft.  The  manufacture  of  cift  fteel,  which 
has  hitherto  been  tedious  and  expenfive,  is  now  reduced  to  a 
procefs  of  a  few  hours ;  and  the  quality  of  the  article  at  the 
fame  time  fo  much  improved,  as  to  be  applicable  to  many 
purpofes  to  which  fieel  of  the  common  manufacture  .cannot 
be  applied.  We  diall  not,  however,  dwell  on  the  utility  of 
the  invention,  but  lay  before  our  readers  an  account  of  it, 
extrafted  from  Mr.  Mufliel's  fpecification,  which  will  fpeak 
more  to  an  intelligent  mind  than  would  a  volume  of 
eulogium.  .,,•.-,  ,  ;      -i 

"  The  general  principles  of  my  procefs  or  procefles  are 
the  fufion  of  malleable  iron,  or  of  iron  ore,  in  fuch  manner, 
and  by  fuch  means,  as  immediately  to  convert  them  into 
caft  fteel ;  and,  likewife,  in  certain  cafes,  the  after  cement- 
ation of  this  fteel  to  give  it  malleability,  and  the  property  of 
welding,  in  order  to  fit  it  for  fuch  piarpofes  as  require  fteel 
poflefling  thefe  properties.  Thefe  principles  can  be  a6led 
bpon  for  the  produftion  of  the  various  qualities  of  fteel  in  a 
variety  of  ways ;  but  the  principle  of  my  invention,  and  the 
mode  of  operation,  may  be  fully  underftood  by  the  examples 
which  I  fliail  adduce,  and  which  will  enable  any  perfon  to 
perform  the  fame,  and  to  vary  and  alter  the  mode  of  operation 
according  to  his  intention,  and  the  particular  quality  of  fteel 
he  may  wifli  to  manufa<!iiure. 

/*  Thus,,  caft  fteel  may  be  made  by  taking  any  convenient 
quantity  Qfinalleable  iron,  according  to  the  fizeof  the  furnace 
and  cruci|ble  orcrucibles  to  be  employed, and  introducingit  into 
the  crucible  or,,  crugibles  along  with  a  proper  proportion  of 
charcoal,  cha;'co.ai  duft,  pit-coal,  pit-coal  duft,  black  leadj  or 

*  The  fame  gentleman  td  whom  thepublic  are  ind;:bted  for  the  ftf  rife  s 
of  Valoabfe  paptnrs  ton  clie  manufacture  of  caft"  iron,  given  in  c^e  preceding 
volumes  of  tlit  E^jiibfoph\cal  Magazine. 
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plumbago,  or  of  any  fubftance  containing  the  coally  or  car? 
bonaceous  principle  ;  but,  in  general,  charcoal,  pit-coal,  or  pit- 
coal  cokes,  efpecially  if  prepared  in  the  manner  herein  after 
defcribed,  will  be  found  to  anfwer  beft.  For  this  procefs  not 
bnly  bar  iron  may  be  employed,  but  alfo  what  is  commonly 
called  fcraps,  or  wafte  iron :  but,  when  the  latter  is  ufed,  a 
little  more  carbonaceous  matter  muft  be  added  to  the  mixture^ 
to  revive  the  ruft,  or  oxyd  of  iron,  adhering  to  the  fcraps. 
The  mixture  in  the  crucible  or  crucibles  muft  then  be  put 
into  a  furnace  capable  of  giving  a  fufficiently  intenfe  degree 
,of  heat  to  run  down  or  fufe  the  mixture,  which  muft  then  be 
\)Oured  out  into  bar,  ingot,  or  other  moulds,  according  a3  the 
raanufaAurer  intends  to  produce  bars  or  ingots,  or  various 
'articles  or  utenfils  that  are,  or  may  be,  made  of  caft  fteel ; 
for  the  whole  iron,  by  fufion  with  the  charcoal  or  other  fub- 
ftanccs  or  things  containing  carbonaceous  matter,  will  be 
found  to  have  palTed  into  the  ftate  of  caft  fteel.  If  caft  into 
bars  or  ingots,  and  a  proper  quantity  of  charcoal,  or  other 
fubftances  or  things  containing  carbonaceous  matter,  has 
been  employed,  fuch  bars  or  ingots  will  be  found  in  a  ftate 
ready  to  take  the  hammer,  and  to  be  drawn  or  rolled  into 
other  ftiapes,  according  to  the  intention  of  the  manufacturer. 
In  fome  cafes,  efpecially  where  a  heavy  charge  is  to  be  ran 
down,  the  crucibles  muft  be  previoufly  properly  difpofed  in 
the  furnace,  and  the  mixture  introduced  into  them  after- 
wards. 

*^  By  the  procefs  before  defcribed,  and  which  may  be 
•^aried  with  circumftances  by  any  prudent  operator,  caft  fteel 
may  be  made  in  a  few  hours,  which,  by  the  prOcefs  or  pro- 
cefles  hitherto  difcdvered,  has  ufually  required  many  days, 
and  fometimes  weeks  j  for  caft  fteel,  by  the  common  method 
of  manufacture,  has  been  hitherto  made  from  bar  fteel, 
which  had  previoufly  required,  for  its  own  ccmverfion  into 
that  ftate,  from  the  ftate  of  bar-iron,  or  of  fcrap-iron,  a 
tedious  cementation  with  charcoal,  in  a  furnace  conftru6ted 
for  the  purpofe,  and  ufually  known  among  manufacturers 
by  the  name  of  a  converting  furnace. 

'*  It  cannot  here  efcape  obfervation,  that  this  is  not  the 
only  faving  in  point  of  time  and  expenfe,  gained  by  my  pro- 
cefs 
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^fs  or  procefles ;  for,  when  I  meet  witK  br  procurfe  iron- 
flones  or  iron-ores  fufficlently  rich,  and  free  from  foreign 
tnixtures,  I  fave  evcfi  the  time  and  expenfe  neceflary  for  the 
"converfion  of  fuch  iron-ftone  or  iron-ore  firft  into  caft  or  pig- 
iron,  and  afterwards  by  a  tedious  and  expenfive  procefs, 
accompanied  with  a  great  wafte  bf  metal,  into  bar-iron. 
For  fuch  ore  or  iron-ftones,  being  previoufly  roafted  or 
torrified,  when  that  procefs  may  be  found  neceflary,  which 
will  often  happen,  may  be  fubftituted  for  the  bar- iron, 
fcrap,  or  wafte  iron,  as  before  defcribed,  and  the  refult  will 
be  caft-fteel,  if  a  proper  quantity  of  charcoal,  charcoal -duft^, 
pit-coal,  pit-coal-duft,  plumbago  or  black  lead.  Or  of 
any  fubftance  containing  carbonaceous  matter,  has  been 
ufed. 

"  For  the  common  and  ordinary  qualities  of  caft-fteel,  a 
much  fmaller  quantity  of  carbonaceous  matter  is  requifite  in 
the  mixture  than  perhaps  could  have  been  fufpe<9;ed  before 
my  invention.  When  charcoal  from  wood  is  employed,  a 
feventieth  to  a  ninetieth  of  the  weight  of  the  iron  will  gene- 
rally be  found  fufficient.  When  the  quantity  of  the  carbo- 
naceous matter  or  principle  exceeds  one  feventieth,  and  is 
increafed  to  from  cine  fixtieth  to  one  fortieth  or  more  of  the 
weight  of  the  iroh,  the  fteel  becomes  fo  completely  fufible 
that  it  may  be  run  into  moulds  of  any  ftiape,  and  be  capable 
afterwards  of  beitig  filed  and  poliflied.  Hence  by  cafting 
may  be  con  (traded  ftoves,  grates,  kitchen  utenfils,  many 
kinds  of  wheels  and  mill  works,  a  great  variety  of  fmall 
machinery,  and  many  other  articles,  which  could  not  be  fo 
made  by  the  procefles  now  in  ufe,  and  which  way  of  making 
iuch  articles  conftitutes  a  part  of  my  inrvention. 

**  By  my  procefs  various  kinds  of  fteel,  differing  as  much 

from  each  other  in  their  qualities  as  the  various  kinds  of  pig 

or  caft-iron  diff*er  from  each  other,  can  be  formed  by  merelv 

var)'ing  the  proportion  of  carbonaceous  matter.     Caft-ftccl 

<)f  the  common  and  ordinary  qualities  is  too  volatile  when  in 

^ifion  to  admit  of  being  run  into  any  fliape  except  ftraight 

•inoulds  of  a  confiderable  diameter ;  but  fteel  of  fuch  denfify 

•as  to  admit  of  being  caft  into  any  form  may  be  produced  by 

-my  procefs,  by  increaling  the  quantity  of  charcoal,  or  matter 

containing 
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containing  the  carbonaceous  principle,  and  then  fufing  fh« 
mixture  as  before  direcled.  When  I  wifh  lo  produce  qualities 
of  fteel  fofter  than  is  ufually  manufeftured  by  the  common 
procefles,  I  fmd  it  beft  to  u(e  a  fmall  proportion  of  charcoal, 
iometimcs  fo  little  as  a  two  hundredth  part  of  the  weight  of 
the  iron.  Steel  produced  with  any  proportion  of  charcoal, 
not  exceeding  a  huudredlh,'  will  generally  be  found  to 
pofTcIs  every  property  neceflary  to  its  being  caft.  into  thofe 
fhapes  which  require  great  eiafticity,  ftrength,  and  folifditv.  It 
will  alfo  be  found  generally  capable  of  fuftaining  a  white 
heat,  and  of  being  welded  like  malleable  iron  ;  and,  indeed, 
as  the  proportion  of  charcoal  or  other  carbonaceous  matter  is 
reduced,  the  qualities  of  the  fteel  will  be  found  to  approach 
nearer  to  thofe  of  common  malleable  iron. 

*'  By  further  purfuing  the  principle,  of  my  new  invention, 
I  fufe  down  malleable  bar  or  fcrap-iron  in  a  crucible  or 
crucibles,  without  any  vifible  addition  of  carbonaceous  mat- 
ter, and  run  it  into  bar,  ingot,  or  other  moulds.  In  this 
ftate  the  metal  is  nearly  of  the  fame  quality  as  when  put 'in, 
ohiy  altered  by  the  combination  of  a  fmall  portion  of 
,<?arbonaceous  matter,  which  the  iron  by  its  chemical 
affinity  attra6is  from  the  ignited  fuel,  or  from  the  ignited 
carbonic  gas  of  the  furnace,  and  which  enters  by  the  mouth, 
or  through  the  pores  of  the  crucible  or  crucibles,  probably 
diflblved  in  caloric  at  a  very  high  temperature.  But  whether 
fo  diflblved  or  not,  the  facl  is,  that  a  portion  of  the  carboii 
pafles  from  the  fire  into  union  with  the  iron,  and  thereby 
Converts  it  into  an  extremely  foft  fteel. 

"  Betides  the  different  modes  of  operation  above  fpecified, 
I  further  reduce  iron-ore,  bar-iron,  or  fcrap-iron,  by  the 
addition  of  lime  or  chalk,  or  other  carbonats,  or  of  carburets,' 
with  clay,  glafs,  and  other  fluxes,  in  various  proportion's, 
and  form  all  the  various  qualities  of  fteel  foiinberly  enume- 
rated. 

*'  If  the  various  kinds  and  qualities  of  fteel  obtained  by 
the  procefs  or  proceftes  above  mentioned  be  introduced  int 
the  common  converting  or  other  fteel  furnaces,  in  conta6b 
with  carbonaceous  matter,  or  with  earths,  and  heated  fo 
j5ve  days,  or  more  or  lefs,  according  to  the  tbicknefs  of  the 
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bars  or  other  forms,  and  the  quantity  introduced,  the  bars, 
ingots,  or  other  fliapes,  behig  then  taken  from  the  furnace, 
will  be  found  to  poflefs  all  the  folidity  which  they  formerly 
were  poffefled  of  as  caft-fleel,  with  that  property  of  welding 
peculiar  to  bliftered,  faggot,  or  German  fteel  of  the  ufual 
mode  of  manufa£lure. 

"  By  this  invention  I  obtain  fteel  which  for  folidity  may 
be  ufed  for  the  purpofcs  of  caft-fteelj  uniting  at  the  fame 
time  the  property  of  welding,  without  deftroying  the  folidity 
or  quahty  of  the  metal :  —  a  circumftanee  of  the  higheft;  im- 
portance to  onx  manufafturers.  Ingots,  bars,  plates,  and 
every  (hape  into  which  this  fteelis  caft,  rolled,  or  hammered, 
will  be  pofTefled  of  uniformity  of  quality,  without  thofe 
numerous  reed-!,  flaws,  bifters,  and  disjoined  laminae  found 
in  fteel  made  by  the  procefles  in  ufe  before  my  invention. 

"  When  pit- coal  cokes  are  to  be  ufed  in  any  of  the  foregoing 
operations,  either  in  niixture  with  the  ore,  or  with  the  iro«, 
or  for  fuel  in  the  furnaces,  in  which  the  crucibles  containing 
the  mixture  are  expofed  to  the  adlion  of  the  fire,  it  is  of  the 
utmoil  importance  that  the  cokes  be  properly  prepared. 
The  procefs  which  I  have  found  to  anfvver  bcft  for  this  pur- 
pofe,  though  common  cokes  will  alfo  do,  is  founded  upon 
the  principle,  that  all  accefs  of  oxygen  to  the  coals  to  be 
coked,  ftiould  be  prevented  :  this  end  is  gained  by  preparing 
the  cokes  in  iron  veflTels,  in  the  fame  manner  as  wood  is  now 
charred  for  the  purpofe  of  being  employed  in  the  manufac  - 
ture  of  gun-powder.  The  bitumen,  or  coal-tar  as  it  is  com- 
monly called,  which  is  volatilized  from  the  coals  to  be  coked, 
by  the  heat  applied  to  the  exterior  of  the  iron  veffel  or  other 
chamber  containing  the  faid  coals,  is  thus  faved,  inftead  of 
being  burnt  or  diffipated  in  the  atmofphere,  as  is  the  cafe  in 
the  common  procefs  of  coking,  in  which  the  coals  are 
expofed  to  combuftion  in  open  heaps,  and  which  alfo  par- 
tially, though  in  a  lefs  degree,  takes  place  in  the  procefs 
commonly  known  by  the  name  of  Lord  Dundonald's  procefs 
'  for  preparing  coal  tar.'* 
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XXX.  Experiments  and  Obfervatlons  on  the  Vitality  and  tnfc 
ofGdr-TTis,    By  Victor  Michelotti,  M.D.  ofTur^n*, 

JTjlS^  J  propo/e  to  examine  in  this  memoir  the  vital  power, 
I  have  thought  proper,  in  order  that  the  fnbje£l  may  be  ren- 
<lered  calier,  to  take  vitality  at  that  period  of  Hfe  when  the 
number  and  comphcations  of  its  functions  are  the  leaft; 
that  is  to  fay,  in  the  embryo : — it  is  then  reduced  to  fipiple 
nutrition  and  a  fpccdier  increafe. 

We  are  as  yet  little  acquainted  with  the  powers  by  which 
the  epibryo  is  animated  and  expanded ;  the  only  obje£l  of 
the  obfervations  hitherto  made  on  different  kinds  of  eggs 
and  feeds,  was  to  prove  or  refute  the  fyftem  of  the  pre-exift- 
ence  of  germs  or  at  moft  to  throw  light  on  the  formation 
and  expanfion  of  fome  of  their  parts.  It  is  on  this  power, 
iowever,  with  which  living  bodies  are  endowed,  and  the 
action  of  bodies  which  have  fome  influence  on  it,  th^t  the 
phaenomena  of  life  depend. 

But  how  comes  it  that  certain  agents  which  aft  with  fo 
much  energy  on  adults  feem  to  have  no  aiSiion  on  the  foetus^ 
fincethe  vital  power  and  ihe  Jlimuhis  employed  are  the  fame? 
Is  there  then  at  certain  periods  of  life,  a  particular  ftiniulus, 
defiined  to  a6l  on  particular  organs  ?  or  does  fenfibility  vary 
in  the  different  periods  of  life  ? 

In  fupport  of  the  firft  hypotheli?  we  might  take  light, 
for  example,  which  appearing  to  be  one  of  the  vivifying 
principles  of  animals  and  vegetables,  fpems,  however,  to  have 
no  influence  on  the  expanfion  of  germs,  fince  the  greater 
part  of  them  pafs  the  firfl  period  of  life  in  obfcurity. 

But  if  we  fuppofe  a  different  fenfibility  in  the  various  ftates 
of  life,  we  fliall  obferve  that  the  vivifying  principle  of  the 
animal  ought  to  be  more  energetic  in  proportion  as  it  is 
nearer  its  fource,  fince  the  whole  fpace  paffed  over  ought  to 
\)t  at  the  expenfe  of  the  force  employed  to  make  it  pafs. 

One  of  the  firft  modifications  under  which  the  vital  power 

prefents  itfelf  is  that  of  irritabilitj  ■  and  it  is  exactly  during 

the  firfl:  expanfion  of  the  foetus  that  the  greatefl,  and  as  wc 

*  From  "journal  de  Phjfq^ue,  Ventole,  aii.  9. 
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hiay  fay,  the  mod  impatient  irritability  is  obferved.  But 
why  does  a  flimubis  fo  powerful  as  caloric,  in  a  certain  dofe, 
exlinguifli  the  life  of  the  adult^  without  altering,  or,  at  leaft, 
without  altering  much,*  the  life  of  the  fanie  animal  ftill 
in  embryo? 

We  have  as  little  knowlcdfre  refpefting  the  aftion  of  gafesj 
odoriferous  or  narcotic  effluvia,  raiafmaia,  &c.  In  a  word, 
there  would  be  many  agents  to  examine  by  applying  them 
to  animals  externallv;  but  I  fliall  confine  myfelf  to  an  ex- 
amination of  tlie  principal  ones,  and  in  the  fimplell  and 
eaficH;  manner,  ifr,  Has  lioht  any  action  on  the  embryo 
Itill  contained  in  the  eng?  Is  its  action  ul'eful  or  prejudicial 
to  it? 

To  decide  this  qneflion,  I  took  on  the  5th  of  December 
1791^,  four  cjlafs  jars  of  the  fame  fize,  two  of  which  I  co- 
Tercd  with  a  coating  of  black  wax,  and  I  put  into  each  ail 
equal  quantity  of  the  eggs  of  the  phaltena  d'lfpnr  Linn.  I 
clofed  each  of  them  w  ith  a  pierced  flopper,  through  which 
I  inferted  a  bent  tube,  coated  in  the  fame  manner,  to 
maintain  a  free  communication  between  the  internal  and 
external  air,  preventing,  as  much  as  poflible,  the  pailage  of 
light  into  the  coated  jars.  I  then  placed  in  a  northern  expo- 
fure  a  l)lack  jar  and  a  tranfparent  one  in  a  litu.itiuii  where 
the  fun  hail  no  accefs ;  the  other  two  were  expofed  to  the 
fouth,  that  is  to  fay,  to  the  nrtoft  powerful  action  of  that 
luminary. 

In  both  places  the  greatcll  cold  during  winter  was  +  18^^ 
Fahrenheit,  and  the  greateft  heat  towards  the  north,  that  at 
the  period  of  the  birth  of  the  caterpillar-,  was  +  66",  while 
towards  tlic  fouth  in  the  fun  it  was  as  higii  as  +  109!°. 

On  the  20th  a)id  21  ft  of  April  1797,  when  the  eggs  of 
thefephalcenie  were  not  hatched  in  the  fields,  on  vifitmg  my 
black  jar  towards  the  fouth,  I  ibund  the  greater  part  of  the 
egrts  already  hatched;  the  fmall  caterpillars  had  afcended  to 
the  highett.  part  of  the  neck  of  the  jar,  to  which  they  had, 
no  doubt,  been  attracted  by  fonie  rays  of  light  that,  not- 
v\itiiltan(ling  my  precautions,  penetrated  through  the  bent 
tube.  '•On  infpeding  at  the  fame  lime  the  other  jar  towards 
Vol.  \S^  li  h  th^ 
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the  fouth,  which  was  tranfparent,  I  found  only  one  Cgg 
hatched.'  In  another  fmall  tranfparent  bottle,  which  con-^ 
tained  fome  thoufands  of  eggs,  there  were  only  (ive  capable 
of  being  hatched,  as  all  the  reft  hafl  perllhed.  I  removed  a 
bit  of  the  black  coating  from  the  Jar,  that  I  might  be  able 
to  ohfervc  the  caterpillars;  I  left  it  expofed  10  the  fun  along 
with  its  companion,  and  I  can  aflert,  that  after  that  period 
iiot  one  of  the  eggs  was  hatched,  if  I  except  the  firll  and 
fecond  day,  when  a  few  came  forth. 

The  fpeedier  hatching  of  the  cgcs  in  the  coated  jar  might 
be  aferibcd  to  the  greater  degree  of  beat  it  experienced,  if  the 
air  contamed  in  the  jar  had  not  had  free  communication 
with  the  external  air. 

The  jars  expofed  to  the  north,  m  fuch  a  manner  as  to  re-- 
ceive  only  a  reflefted  light,  muft  inform  us  whether  this 
light  was  equally  fenfible  to  the  tender  germs.  On  the  21ft 
of  April,  indeed,  I  found  feveral  of  them  already  hatched  in 
the  black  jar,  and  three  days  after  they  began  to  become 
animated  m  a  paper  cornet,  m  which  I  kept  a  great  number 
of  them  fliut  up,  and  it  was  r>ot  till  the  end  of  five  days  that 
they  began  to  be  batched  in  the  tranfparent  jar  expofed  to 
the  north. 

I  repeated  thefe  experiments  in  1798,  with  this  difference, 
that  I  varnifhed  my  glaffes  with  oil  colours,  and  that  to  the 
black  tranfparent  ones  I  added  others  covered  wifth  red  and 
■white  paint. 

The  r^fults  were  equally  decifivc,  fince  at  noon  I  faw  all 
the  cffgi  contained  in  the  black  jarTiatchcd  firft,  then  a  great 
part  of  thofe  in  the  white,  but  none  of  thofe  I  left  in  th« 
tranfparent  one ;  on  the  contrary,  they  foon  affumed  a 
pearly  gray  colour,  which  I  found  by  experience  to  be  a 
certain  ii''n  that  the  eggs  were  no  longer  fiifceptible  of  being 
hatched. 

The  remaining  eggs  contained  m  the  red  jar  and  the  white 
6ne  towards  the  fouth  became  alfo  gray,  and  incapable  of 
beino;  hatched.  The  experiment  was  attended  with  the 
fame  fucccfs  towards  the  north,  fince  th^  firft  hatched  were 
thofe  in  the  black  jar,  then  thofe  in  the  red  and  white  ones 
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almoft  at  the  fame  time :  thofe  in  the  tranfparent  one  were 
the  laft. 

To  anfvver  an  objeaion  that  might  be  made,  that  the 
•cllfTcrent  varniflies  produced  a  con fidcrable  difference  in  the 
heat  in  the  glaOes,  (though  this  difficuky  can  have  no  rela- 
tion to  thofe  expofed  to  the  north,)  I  prepared,  on  the  5th 
of  February  1798,  two  bent  glafs  tubes,  one  of  them  var- 
nifted  black,  and  put  into  each  about  a  hundred  of  the 
^ameeggs.  Thefe  I  inferted  in  a  pretty  large  bottle,  not 
varuiflied,  filled  with  water,  which  I  took  care  frequently  to 
change,  left  it  fliould  become  corrupted,  and  expofed  them 
to  the  fouth. 

On  the  I  ft  of  March  the  eggs  began  to  be  hatched  in  the 
black  tube,  and  eight  days  after  in  the  other;  before  the 
end  of  the  month  94  were  hatched  in  the  black  tube,  while 
in  the  tranfparent  one  there  were  only  41,  the  remainder 
having  become  gray,  that  is  to  fay,  having  perifhed. 

The  confiderable  anticipation  in  the  birth  of  the  cater- 
pillars in  thefc  tubes  ought,  iu  my  opinion,  to  be  afcribed 
to  their  being  immerfed  in  water,  where  they  were  not 
liable  to  changes  of  temperature  fo  violent,  fmce  the  cold 
was  not  greater  than  it  had  been  the  preceding  year,  and 
as  the  water  contained  in  the  bottle,  during  the  greateft  heat, 
did  not  exceed  66'^  above  zero;  while  in  the  jars  expofed  to 
the  fun  it  rofe  to  +  88  and  +  109,  but  towards  the  north 
it  was  only  from  +  ^5"  to  +  6^,  a  temperature  fufficient  to 
hatch  the  eggs  of  thefe  infeds;  and  as  the  prefent  year  this 
degree  of  heal  had  been  experienced  more  than  ufual,  it 
appears  to  be  very  probable  that  it  is  not  a  certain  period 
of  time  that  is  necetlary  for  hatching,  but  a  certain  degree  of 
heat. 

I  repeated  the  fame  experiments  on  the  phaltena  mcri 
Linn,  (the  filk-worm)  :  the  rcfults  were  pcrfeftly  analogous 
to  thofe  above  mentioned,  1  (lia^l  not  enter  into  all  the  de- 
tails, but  relate  thofe  which  I  made  on  the  eggs  of  a  fort  of 
fpidcr. 

Thefe  eggs  being  covered  only  with  a  very  thin  pelHcle, 
appeared  to  me  very  proper  for  the  experiment ;  and  befides 
this,  the  attention  with  which  thu  ifiother  en,velops  them, 
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and  conceals  them  in  the  crevices  of  treeS;,  prepofleflecl  me 
in  their  favour. 

Oil  the  36th  of  March  1800,  I  put  on  two  pieces  of  while 
paper  feveral  of  thefeeggs,  which  I  covered  with  fniall  bells 
of  very  thin  glafs,  taking  care  to  leave  a  fmall  aperture  at 
their  fummits  to  maintain  a  circulation  of  air.  1  varnifhcd 
one  of  theiii  black,  and  expofed  them  to  the  fouth. 

At  the  ^nd  of  fome  days  the  eggs  which  were  under  the 
tranfparent  bell  became  coloured  and  dry,  and  all  thole 
under  the  black  bell  were  hatched  on  the  nth  of  April.  I 
repeated  on  thefe  eggs  the  experiments  of  the  tubes  in)- 
merfed  in  water,  and  the  rcfult  was  c(|ually  decifive,  fince 
I  faw  hatched  not  only  {ill  the  eggs  contained  in  a  bent  glafs 
tube  covered  with  a  very  thin  plate  of  lead,  but  ftill  they 
preceded  others  which,  though  placed  alfo  in  a  dark  place, 
were  not  imn)ei-fed  in  water. 

In  regard  to  thofe  contairred  in  the  tranfparent  tu>»e,  they 
all  periflied.  At  firft  they  exhibited  no  fenfible  fign  of  any 
change  :  afterwards  they  began  to  become  a  little  coloured  j 
they  then  daily  aflfumed  a  redder  colour,  but  they  did  not 
peridi  altogether  till  the  laft  days,  during  which  thofe  ' 
in  the  covered  tube  were  hatched. 

From  thefe  different  experiments  we  may  therefore  con- 
clude, that  liirlu  has  a  decided  at^rion  on  thofe  jrerms  which 
are  expofed  to  it;  that  this  aftion  is  prejudicial  to  them  ; 
and,  in  the  laft  place,  that  it  manifefts  its  action  bv  rciardino- 
their  expanfion  if  the  light  be  weak,  or  a  refle£tcd  light,  or 
by  the  total  exiinftion  of  their  life  if  it  be  very  intenle,  a;* 
that  which  comes  directly  from  the  fun. 

To  thefe  fa(^ts  if  I  add,  that  the  expanllon  of  viviparous  ani- 
mals btgms  and  is  completed  in  daiknefs;  that  oviparous 
anin.als  produce  c^gi>  with  an  opake  fliell,  as  thofe  of  birds. 
Sec.  that  if  the  egcrs  have  a  delicate  fhell  the  mother  oene- 
rally  depolits  them  in  daik  and  concealed  places,  where  fire 
covers  then)  with  hair,  earth,  Sec.  we  fl^.all  be  inclined  to 
think  that  the  aftion  of  light  is  generally  prejudicial  to  the 
fejipanfion  of  the  germs.  But  in  what  manner  dot-s  it  hurt 
tljfcni? — This  iswhnt  I  fliall  endeavour  to  explain. 

It  may  be  conceived  that  the  action  of  light  can  hurt 
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g^ms  three  different  wavs;  either  by  the  dcficcation  it  may 
produce  by  too  nmch  heating  the  bodies  expofcd  to  it;  or  by 
favouring  new  combinations  betvreen  the  ahnolt  liquid  parts 
of  the  gcrnn,  in  fuch  a  manner  as  to  dcltroy  their  natural 
difpofition;  or,  in  the  la(l  place,  bccaule,  being  itfclf  a 
llimulus,  that  is  to  fay,  an  agent  capable  of  atTecting  vitalitv 
differtnt  wavs,  it  may,  by  the  violence  of  its  intenruy,  or 
the  continuation  of  its  at^tion,  exlinguifh  >he  vitality,  as  all 
ftimuli  too  violent  or  too  lono;  continued  exhauft  the  fubioot 
on  which  they  a6l. 

It  may  be  readily  fcen  that  the  firft  hypothecs,  that  of 
the  deficcatiou  produced  bv  the  light  of  the  fun,  is  void  of 
all  foundation,  as  is  proved  by  the  black  jars  expofcd  to 
the  north,  aiul  the  tubes  which  were  kept  immerfed  in  water. 

In  regard  to  the  influence  which  light  may  have  en 
germs,  bv  facilitating  or  producing  new  combinations,  nt 
certainly  deferves  to  be  examined.  It  may,  indeed,  be  ealily 
conceived  that  a  new  difpofition  of  the  parts,  contrary  to 
that  which  is  ncceffary  for  the  exercife  of  life,  cannot  take 
place  without  dcftroying  it;  and  we  know  by  the  diH'erent 
experiments  of  Himter,  how  much  power  the  vital  principle 
has  to,caufe  the  germs  of  the  eggs  of  fowls  (w  hich  are  cafiiy 
injured  bv  froll  when  the  vital  principle  is  dcliroved)  to 
refift  cold  with  efficacy. 

Harvey,  and  feveral  other  philofophers,  hare  alfo  o!)ferved 
that  the  egg  will  keep  as  long  as  the  membrane  which  con- 
tains the  germ  is  found ;  and  various  obfervers  have  re- 
marked, that  the  vital  principle  can  even  make  the  ^qcAa  of 
certain  plants  refift  the  injury  of  ages. 

Infefts  which  are  fufceptible  of  a  kind  of  rcfurreAion  arc 
fo  only  as  long  as  the  vital  principle  exifts  in  them,  bv 
the  means  of  which  they  reiift  the  agency  of  dellruclivc 
powers ;  but,  if  thcfc  powers  derange  their  organization,  thev 
irrecoverably  lofe  ihe  faculty  of  refuming  new  life.  That  is 
to  fay,  in  thefe  animals-,  as  in  germs,  the  vital  principle  is 
always  elTentially  united  to  a  certain  difpofition  of  organiza- 
tion, which  is  not  changed  till  after  the  dcftructiou  of  tho 
vital  force. 

It' 
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It  appears  to  me  then  that  light  deftroys  the  vital-  priu- , 
ciple  of  germs,  and  that  after  its  deftrucSlion  new  combina- 
tions are  forn)ed. 

The  colour,  indeed,  which  the  eggs  affumed  during  my 
experiments,  never  manifelled  itfelf  without  the  deftructionof 
Jife,  and  it  never  {howed  itfelf  till  the  light  had  cxercifed  on 
them  a  preltv  ftrong  aftion. 

The  toial  exhauftion  of  vitality  effected  by  light,  ought 
not  to  be  different  from  that  efie^led  by  other  ilimuli ;  timt 
is  to  fav,  light  weakens  the  germ,  and  confequently  retards 
its  cxpanlion:  in  a  word,  by  weakening  and  cxhaufting  it 
it  extinguiflies  its  Hfc  ;  which  is  perfe6llv  agreeable  to  what 
we  have  obferved  in  eggs  retarded  in  the  procefs  of  hatch- 
ing, or  which  periflied,  according  to  the  intenfity  of  the 
light  they  had  received. 

It  might  be  conje6lurfcd  that  the  light  affefts  chiefly  the 
nervous  fubltance  of  the  tender  embryos,  becaufe  we  know 
the  vehemence  wilb  which  it  afllefts,  and  in  a  very  fevere 
^manner,  our  retina,  when  its  aftion  on  it  is  too  long  conti- 
nued. The  exiftence  of  the  pupillary  membrane  in  the 
foetus,  and  the  pain  experienced  by  young  animals  when  firft 
cxpofed  to  the  light,  are  further  proofs  in  favour  of  this 
jivpothefis.  In  my  eggs  I  could  difcover  on  the  head  of  the 
inre(5l  thofe  two  hemifpheres,  with  facets  which  afterwards 
formed  the  eyes  of  the  infect ;  a  proof  of  their  advanced  or- 
ganization. 

However  plaufible  this  reafoning  might  be,  I  was  defirous 
of  puttmg  it  to  the  teft  of  experiment.  As  vegetables  have 
no  ncr^'ous  fubftance  deflined  for  feeling,  they  appeared  ta 
pie  proper  for  this  purpofe.  I  therefore  took  French  beans, 
Ipbafeohis  vulgaris  Linn.)  chick  peas,  (cicer  arictinum)  lu- 
pincr,  [lup'inus  albun)  and  moiftened  them  till  they  began  to 
ihow  fiixns  of  germi nation.  I  then  removed  the  bark,  and 
put  thcin  thus  peeled  into  glafs  tubes  with  a  little  water. 
I  imnicrfed  thcfe  tubes  in  a  bottle  of  very  thin  tranfparent 
glafs  filled  with  water;  fome  of  the  tubes  I  had  wrapped  up 
in  a  plate  of  lead,  to  flielter  them  from  the  light  of  the  fun,- 
and  thcv  were  all  kept  at  the  fame  temperaUn;e.  I  firft  ob- 
*'  fervcci 
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fervcd  In  all  the  tubes  a  more  rapid  germination  ;  I  faw  thfc 
feeds  in  the  tranfparcnt  tubes  become  equally  yellow,  but 
afterwards  they  becan  to  putrefy  without  any  further  fign 
of  vegetation :  on  the  other  hand,  the  feeds  contained  in 
the  tubes  darkened  by  the  plate  of  lead  became  yellow  alfo  ; 
but,  aflumiug  afterwards  a  darker  colour,  they  in  a  little 
time  became  green,  threw  out  roots,  expanded  their  coty- 
ledons, And  appeared  in  full  vegetation.  As  the  fmallncfs 
of  the  tubes  did  not  permit  them  to  expand  more,  as  foon  as 
they  filled  the  whole  ca{>acjty  of  them  they  ceafed  to  ve- 
getate. 

The  differenl  degrees  of  vegetation  to  which  thcfe  feeds 
attained,  flinwed  that  light  may  have  an  inHuence  on  the 
feeds  of  vegetables,  though  deftitute  of  nervous  fubliance  ; 
but,  that  I  might  be  fully  convinced  of  this  faci,  I  proceeded 
in  the  following  manner : 

I  put  fome  feeds  of  lupines  and  chick-peas,  freed  from 
rhcif  bark,  and  in  a  ftate  of  germination,  injo  two  bot- 
tles, furniflied  at  the  bottom  with  a  little  tow  moifiened 
with  water.  I  removed  from  the  coated  bottles  a  little  of 
their  varnifh  on  one  fide,  in  order  that,  being  illuminated  in 
that  parr,  I  might  be  ali^e  to  obferve  through  the  aperture 
the  vegetation  of  the  feeds  without  being  obliged  to  take 
them  out. 

The  feeds  at  firft  continued  to  vegetate  equally  in  the  two 
bottles,  and  to  throw  out  roots ;  but  I  foon  obferved  that  the 
extremity  of  the  fmall  roots  of  the  feeds  contained  in  the  tranf- 
parcnt bottle  began  to  afl'ume  a  colour  more  and  more  dark, 
and  they  at  length  putrefied  altogether.  As  fome  cKpanfion  of 
the  germ  of  the  plant  took  place  at  this  period  at  the  ex- 
pcnfe  of  the  cotyledons^  and  as  the  latter  were  moiftened,  it 
happened  that  the  expanfion  of  the  germ  did  rot  totally 
ceafe,  though  it  was  very  (low.  The  principal  root  even 
threw  out  fome  fmall  roots :  but  they  foon  rotted  with  the 
reft  J  fo  that,  after  having  languiOied  fome  time;  the  vegeta- 
tion ceafed  altogether. 

In  the  varnillied  bottle  the  cafe  was  different :  all  the  feeds 

Vegetated  completely,  fent  forth,  numerous  roots  in  the  tow, 

and  only  two  feeds  gave  any  fign  of  putrtfailiun  at  the  e>-- 
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4reniity  of  their  principal  root,  while  in  the  other  part?  ihcT 
•acre  found  and.  vigorous,  fome  of  the  plants  even  rofe  to  th« 
Ivimnutof  the  bottle:  in  a  word,  T  did  not  fee  iuiv  diflercncc 
between  thcfe  plants  find  ihofc  which  vegetate  naturally  in 
the  earth,  except  that  tliofe  in  the  dark  bottle  hail  the  Hem  and 
■fmall  roots  longer  and  whiter,   and  the  cotyledons  greener. 

From  thefe  obferv;;tions  there  is  reafon  to  conclude,  that 
if  philofophcrs  have  been  long  acquainted  with  the  influence 
of  light  on  vegetation,  they  knew  hut  iniperfec'-llv  *  that  the 
tirft  degree  of  vegetation,  that  is  to  iay,  the  expanfion  of  the 
germs  of  plants,  requires  obfeurity  like  that  of  the  germs  of 
animals,  fince  light  is  evidently  ]irejudicial  to  them 

If  we  recollect  that  the  feeds  of  vegelables  are  all  covered 
with  a  pretty  hard  opake  bark,  we  liiall  be  inclined  to  be 
lic\*e  that  thii  bark  is  not  onlv  deftincd  to  defend  them  from 
the  prejudicial  influence  of  the  air,  gafes,  <kc,  but  alfo  to 
<}>elter  the  tender  and  fenfiblc  gfcrm  from  the  a6l:ion  of  the 
folar  light,  which  would  make  them  perifb. 

I  fliall  terminate  this  memoir  with  a  remark  which  ha? 
tjccurrcd  to  me  in  regard  to  the  lite  of  embrvos.  In  my 
t)pinion,  the  vital  power  of  embrvos  is  expanded  in  a  manner 
tery  (imple  and  common  .to  all  germs,  and  the  only  obje6l 
of  it  is  the  expanfion  of  thofe  organs,  the  cxercife  of  which 
is  to  form  afterwards  real  life.  Though  thefe  organs  all  exifl: 
in  the  embryo,  ihcv  have  fcarcelv  any  iafluence  on  the  actual 
life.  The  fafts  which  induce  me  to  entertain  this  opinioti 
are,  that  the  feeds  of  vegetables,  detlitute  not  only  of  eyes 
butjeven  of  a  nervous  fyftem,  are  neverthelefs  atlec^led  by 
light  as  well  as  the  germs  of  animals. 

OSfervations  made  on  tiic  refpiration  of  the  eggs  of  ani- 
mals have  fhown  me  alfo  that  thefe  egg*,  during  their  ex- 
pantlon,  abforb  oxvgcn  gas;  if  this  gas  i?  r>ot  fupplied  to 
ihem,  their  expanfion  is  fufpended ;  and  this  refpiration  or 
ratlicr  abforption  of  air  tnay  be  accelerated  or  fufpended 
bv  accelerating  or  checking  the  influence  of  the  oxygen.,, 
which  has  an  influence  on  the  expanfion  of  the  germ. 

\Vc  arc  taught  by  the  experiments  of  .Mr.  Cruickfliank 

*  Two  r-lilc-philclbphfrrs.  ScncQicr,  und  my  co'.i'irivir.a-n  VaflTaH',  hav'f 
nft^Jc.ihe  liimi'  t/bCervaticH. 

that 
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that  barley,  on  germinating,  abforbs  oxygen  gas ;  and  that 
this  abforption  is  in  the  ratio  of  the  evolution  of  the  germ. 
At  this  epoch  of  life,  however,  as  the  tracheae  of  plants 
and  animals  do  not  feem  to  be  proper  for  refplration,  I  am 
of  opinion  that,  as  the  germs  which  formed  the  objefl  of 
my  experiments  were  fenfible  to  the  light,  though  deftitute  of 
organs  defigned  for  feeling,  thefe  young  beings,  thefe  germs, 
abforb  the  air  into  thofe  velTels  which  are  one  day  to  be  their 
organs  of  refpiration.  Germs,  in  expanding,  live  then  and 
feel  in  a  new  manner  which  is  peculiar  to  them. 

Additional  Note  *. 
It  has  been  long  obferved  in  gardens,  in  hot-houfes  and 
hot-beds,  that  a  fudden  and  ftrong  light  often  deftroys  in  an 
inftant  the  young  plants  which  have  appeared.  There  are 
none,  perhaps,  which  dread  more  the  cold  and  the  light  than 
the  germs  of  the  larch,  and  fome  other  Alpine  plants  which, 
however,  remain  nine  months  of  the  year  under  the  fnovv, 
and  the  other  three  under  a  fcorching  fun  and  the  fereneft 
fky.  They  have  need  of  being  (heltered  during  their  infancy, 
like  the  plants  of  the  Cape.  Would  the  cafe  be  different 
With  the  human  race  ?  It  appears  that  general  rules,  like 
the  maxims  of  philofophers,  are  every  day  contradicted  by  a 
kind  and  provident  Nature,  which  knows  to  yield  and  to 
put  lierfelf  within  the  reach  of  every  being,  and,  without 
darts  or  agitation,  to  watch  over  their  prefervation.  Nothing 
lefj  than  dire6t  experiments  can  check  the  influence  of  opi- 
nion, which,  in  confequence  of  the  eloquence  or  reputation 
of  great  men,  hurries  away  the  indolence  or  indifference  ot 
the  multitude.  Thofe  of  Dr.  Michelotti,  which  are  really, 
original,  raife  up  a  corner  of  that  veil  which  covers  the 
mytteries  with  which  Nature  is  pleafed  to  conceal  her  pro- 
dudlions.  They  are  a  leffon  to  mankind  on  the  danger  of 
deducing  confequences  too  general  from  particular  fa6ls.  In 
a  word,  they  teach  us,  what  it  would  appear  good  fenfe 
ought  to  have  infpireu  long  ago,  that  the  firft,  the  mod  ufe- 
ful,  and  the  mod  vivifying  of  all  the  elements  of  life  may  ex- 
*  By  the  Editor  of  the  Journal  de  Phyjique, 

1, Vol.  IX.  li  tinguid:. 
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tingiiifliy  check,  and  luflncate  it  in'  a  moment;  furh  ire 
caloric  and  lightj,  given  prematurely  lo  the  germs  of  plants 
aad  of  animals. 

Mutata  frangunt,  eidfiHta  cdi^i^tveMt.  Linn. 


XXXP.  Memoir  on  th&  Quantity  of  Vital  A^y  in  the  Al'mo- 
fphtre,  and  the  Afferent  Methods  of  m'eafwing  it.  By 
M.  AwriiONY  D*f  IMP^VR'Ti^  Meifbberof  tb'e  ^al  Aca- 
demy  of  the  Afis  and  Stiefites  atBarcetoHHi 

J.  HE  celebrated  Hales  obferved  that  common  air,  when 
€)tpofed  witli  other  fnbflances,  was  rtduced'to  a  fnialler  vo- 
lume. Dr.  Prieftley  advanced  further  in  this  matter,  having 
difcoveired  by  his  experiments' that  nitrous*  gas  caufcs  a  dimi- 
nution inr  air  more  coti'fid'erable  according  as  it  is  more  proper 
for  refpiration ;  and  on  the  other  hand,  that  inflammable  air, 
mephilic  air",  atid  other  aSriform  fluids  irica^iablc  of  main- 
taining animal  life,  do  not  in  the  like  manner  diminiih  ni- 
trous gas.  Other  philofophers  afterwards  obferved  this  di- 
minution of  air  proportioned  to  its  purity  by  means  of  liver 
of  fulphur,  a  pafte  nradeof  fulphur  and  filings  of  iron  moift- 
ened  with  water,  by  the  combuftion  of  inflammable  air,  and 
by  that  of  phofphoruS.  TTltfe  fubfl'ances,  tdiicti  aibforb  the 
refpirable  air  to  the  exclufion  of  other  aeriform  bodies  which 
may  be  mixed  with  it,  have  ferved  as  the  means  of  afcertain- 
ino;  the  purity  of  every  kirtd  of  air  whatevefi  Biiferent  kinds 
of  eudiometric  prbofs  have  been  cmploved  :  ift,  T'hat  of  ni- 
trous gas :  2d,  That  of  fulphuret :  ^(.\,  That  of  a  pa(te  of  ful- 
phur and'trbfl  :  4th',  That  of  inftam1tiabfe*^s :  5th,  That  of 
phofphorus.  But  halve  ail  thefe  pinofs^  been  carrieti  to  fuch 
a  dt^gree' of  prerfecli'on' as  to  render  them  equally  convenient 
and  c(H'fe(^  ^  '  This  examination  wiH  form  the  fubje6l  of  this 
effay,  ■  ■^<hich  will  nAliirillyleatl'me  toth6  atvalyfis  of  atmo- 
fpheric  air. 

This  air  is  conftjtntly'  found  tnbre  or  lef^  impregnated  with 
different  heterogeneous  bodies,  and  particularlv  water,  the 
quantity  of  which  M.  Dc  SaufTure  has  fhown  Us  a  method 
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ofmeafuring.     But  it  contains  alfo  two  aerial  fubftances, 
vi%.  vital  air,  and  mephitic  air  or  azotic  gd;^. 

In  a  former  memoir,  publiflied  in  1787,  I  mentioned  the 
opinion  of  Mr.  Cavendi{h,  that  the  vital  air  at  London  forms 
nearly  a  fifth  part  of  the  atmofphere;  fo  that  IQO  parts  of  at- 
mofpheric  air  contain  20  of  vital  air  and  80  of  mephitic  air. 
Dr.  Priellley  thinks  that  the  quantity  of  vital  air  is  between 
0-20  and  0'25.  Scheele,  who  made  his  experiments  at  Stock- 
holm during  the  year  1778,  found  that  the  quantity  of  vital 
air  is  between  o"i\  and  0-30.  Lavoifier  and  other  chemifts 
at  Paris  are  of  opinion  that  it  is  nearly  0*28.  From  fome 
experiments  of  Senebier  there  is  reafon  to  infer  that  the  air 
of  Geneva  varies  fome  hundredth  parts,  and  that  its  portion 
of  vital  air  exceeds  O'l^.  But  other  obfervations  made  ia 
Europe,  which  are  entitled  to  fome  confidence,  feem  to  have 
proved  that  atmofpheric  air  contains  not  more  than  30  per 
cent,  of  vital  air,  nor  lefs  than  30.  When  I  tranfmitted  to 
this  Society,  in  the  month  of  June  1787,  my  Obfervations  on 
the  Vital  Air  of  Plants,  I  announced  that  the  common  air 
which  I  had  breathed  at  Altafulla,  my  native  place,  during 
the  four  preceding  months,  was  of  from  97  to  100  degrees; 
•vi^.  that  ICO  parts  of  nitrous  air  and  an  equal  quantity  of 
common  air,  mixed  in  the  manner  of  Ingenhoufz,  were  re- 
duced 100  or  103  ;  confequently,  from  97  to  loo  parts  had 
difappeared.  Since  that  time  I  have  continued  my  experi- 
ments on  the  fame  fubjed,  both  by  this  and  other  proofs, 
to  "Hfcertain  whether  this  fmall  inequality  might  not  arife 
from  circumftances  attending  the  operation  rather  than  from 
the  nature  of  the. air. 

Proof  ly  Nifiroiis  Air. 

,  The  proof  by  nitrous  air  is  that  which  chemifts  have 
chiefly  endeavoured  to  bring  to  perfeclion.  Fontana,  Prieft- 
ley,  Ingenhoufz,  and  fcveral  other  chemills,  have  made  many 
experiments  to  accomplilh  that  obje<Si; ;  but  this  method  pre- 
fents  many  difficuUies  to  be  overcome. 

ift.  The  water  in  which  the  experiment  is  made  is  never 
pure.  It  contains  a  greater  ot  lefs  quantity  of  oxvo-en,  azot, 
and  f  arbonic  acid,  which  it  is  not  eafy  to  determine. 

I  i  2  2d,  Nitrous 
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ad,  Nitrous  air  is  not  always  of  the  fame  purity. 
3d,  The  nitrous  air  is  in  part  abforbed  by  the  nitrous  acid 
which  is  produced. 

Proof  hy  hiflammahle  Air. 

It  is  then  demonftrated  that  the  eudiometric  proof  made 
with  nitrous  air  is  imperfeft.  The  fecond  proof,  of  which  I 
muft  fpeak,  pradtifed  by  the  means  of  inflammable  gas,  from 
its  being  an  aerial  bc^dy  like  nitrous  gas,  will  be  fubje^l  alfo 
to  the  fame  iraperfe6lion.  For  this  reafon  I  have  not  only 
given  over  ufing  it,  but,  in  confidering  the  difcovery  of  Mr. 
Cavendiili,  that  a  quantity  of  mephitic  air  may  unite  with 
vital  air  in  the  ftate  of  ignition,  I  muft  obferve  that,  in  the 
proof  by  inflammable  air,  which  is  burned  with  the  air  fub- 
jefted  to  examination,  the  whole  portion  of  vital  air  con- 
tained in  the  latter  may  not  only  difappear,  but  a  certain 
quantity  of  mephitic  air  be  abforbed,  unlefs  the  two  airs  are 
entirely  free  from  it,  which  cannot  be  known  without  great 
difficulty ;  and  it  will  be  neceffary  to  calculate  how  much 
inflammable  and  azotic  gas  the  refidaum  contains,  to  be  able 
to  afcertain,  with  fufficient  exaftnefs,  the  quantity  of  vital  air 
which  has  difappeared,  and  which  is  the  point  to  be  deter- 
mined. 

Proof  by  Tbofphorus. 

It  is  therefore  better  that  the  fubftance  employed  for  deter- 
mining the  purity  of  the  air  fhould  not  be  gafeous,  nor  in  a 
ftate  of  combuftion.  For  this  reafon  phofphorus,  recom- 
mended by  M.  Achard  as  proper  for  eudiometric  proofs, 
though  a  folid  matter,  may  be  liable  to  the  fame  inconveni- 
ence; for  not  only  the  vital  will  lofe  its  elaftic  form,  but  a 
part  of  its  mephitic  air  will  be  abforbed. 

Proof  by  a  Mixture  of  Iron  and  Sulphur. 
The  proof  which  feems  to  be  fubje^t  to  no  error,  is  that 
by  a  moiftened  mixture  of  fulphur  and  filings  of  iron.  At 
firft  I  employed  this  method  as  much  as  that  by  fulphuret, 
judging,  with  other  philofophers,  that  they  were  equally 
proper.  It  is  true,  indeed,  that  both  thefe  fubftances  abforb 
only  that  portion  of  vital  air  which  is  contained  in  the  atmo- 
fpheric  air,  leaving  the  mephitic  air  untouched ;  and  thus, 

by 
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by  meafuring  the  refiduum  of  the  quantity  of  air  employed, 
the  quantity  which  has  difappeared,  and  which  can  be  no- 
thing but  vital  air,  will  be  determined.  During  fome  days 
of  the  year  17S7,  in  which  the  common  air  experienced  no 
variation  by  the  means  of  nitrous  air,  fince  100  parts  of  each 
were  uniformly  reduced  to  99  or  00,  I  was  defirous  of 
making  a  comparative  trial  of  the  fame  common  air  by 
means  of  iron  and  fulphur,  and  I  obferved  that  of  100  parts 
of  air  there  remained  from  79  to  81,  and  that,  confequently, 
from  19  to  21  hundredths  had  difappeared.  On  fimilar  davs 
I  expofed  100  parts  of  atmofpheric  air  to  liquid  fulphnret, 
and  found  that  the  air  loR  between  21  and  23  parts.  From 
this  circuniftance  of  alway;  finding  the  rcrulls  of  the  lalt 
proof  higher,  I  began  to  fufpe6l  that  fulphuret,  and  a  mix- 
ture of  iron  and  fulphur,  ought  not  to  be  employed  indifltrr- 
ently,  but  that  the  former  ought  to  be  preferred.  When  I 
recollected,  indeed,  the  obfervations  of  Lavoilier  on  the  form- 
ation of  the  vitriolic  acid,  and  thofe  of  Dr.  Prieftley,  that  a 
pafte  of  fulphur  and  filings  of  iron  gave  inflammable  air  in 
certain  circumftances ;  I  knew  that  during  the  abforption  of 
vital  air  the  latter  unites  itfelf  with  the  fulphur,  producing 
by  the  combination  fulphuric  acid,  which,  in  exercifing  its 
aftion  on  the  iron,  produces  a  little  inflammable  air,  v/hich 
afcends  to  join  itfelf  to  the  azotic  gas  remaining  in  the  upper 
part  of  the  veffel  after  the  operation  ;  and  though  there  really 
difappeared  from  21  to  23  parts  of  vital  air  which  enter  into 
the  compofition  of  loo  parts  of  atmofpheric  air,  it  fecnis  that 
only  from  19  to  21  were  really  wanting;  fince,  befidcs  the 
077  or  079  of  mephitic  air,  O'l  or  02  parts  of  inflammable 
gas  united  themfelves  alfo,  from  which  there  refultcd  from 
079  to  0'8i.  It  appeared  not  only  from  the  experiments  of 
common  air,  but  from  thofe  alfo  of  another  kind  verv  fupe- 
rior,  fuch  as  that  extrafted  from  the  American  agave,  that 
a  very  fmall  quantity  more  was  diminiflied  by  fu'phurct  than 
by  the  mixture  of  iron  and  fulphur;  fo  that  air,  extracted 
from  that  plant,  with  proper  precautions,  is  fo  pure  that  fonic- 
times  it  is  found  free  from  every  other  aerial  fnhitance,  and 
Is  abforbed  by  the  fulphuret  without  the  refiduum  of  a  hun- 
dredth part. 

Proof 
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Proof  by  Sulphuret. 

The  proof  by  fulphuret  is  that  beft  calculated  to  afoertain 
the  quantity  of  vital  air  contained  in  an,y  gafeous  fluid,  fmce 
It  will  leave  the  uiephitic  air,  and  the  other  kinds  of  air  which 
do  not  combine  v.ith  it,  without  fear  of  any  other  gafeous 
fubftance  being  produced,  or  any  loft,  except  the  quantity  of 
vital  air,  which  alone  has  an  affinity  with  the  fulphuret,  as 
I  affured  myfeif  in  1787.  A  hundred  parts  of  atuiofpheric 
air  expofed  to  fulphuret  loft  between  cai  and  0*23  ;  and  as 
feveral  other  proofs  on  the  fame  air,  made  with  nitrous  gas, 
had  taught  me  that  it  experienced  no  fenfible  variation,  I 
was  then  convinced  that  the  air  which  we  breathe  in  Cata- 
lonia is  conftantly  compofed  of  from  O'li  to  0*2^  of  vital  air, 
and  from  077  to  079  of  azotic  gas.  To  afcertain  whether 
there  might  not  be  variations  afterwards  in  the  proportion  of 
thelJB  two  principles  which  conftitute  in  the  atmofphere  that 
elaftic  fubftance  on  which  our  life  chiefly  depends,  I  conti- 
nued my  experiments  by  means  of  fulphuret. 

In  order  to  (horten  the  operation,  I  provided  fome  2:lafs 
flaflcs  of  difierent  fizes,  each  ending  in  a  narrow  neck,  and 
furniftied  with  a  ground  ftopper.  1  filled  one  of  them  with 
liquid  fulphuret  of  lime,  and,  having  immerfed  the  neck  of 
it  in  water,  I  Introduced  into  it,  with  the  utmoft  fpeed, 
through  its  orifice,  a  portion  of  atmofpheric  air.  The  flaik 
being  then  ftopped  was  fliaken  for  a  little  time,  and  on  exa- 
mining it  immediately  I  found  its  diminution  complete.  My 
refearches  were  foon  after  dire6led  towards  determininor  the 

o 

refpective  quantities  of  air  neceflary  to  be  introduced  to  that 
of  the  fulphuret,  not  only  that  I  might  learn  the  fliorteft  pof- 
fible  means  of  being  able  to  effecl;  my  proof;;,  but  a'fo  to  - 
afcertain  whether  they  would  be  equally  corredt  if  made  with  J 
a  large  or  a  fmall  portion  of  vital  air.  Different  experiments 
made  with  this  view  furniftied  me  wiih  the  following  obfer- 
vatiotis : 

A  quantity  of  atmofpheric  air,  from  a  fourth  part  of  a 
^icafurc  to  a  whole  one,  which  is  the  volume  of  an  ounce  of 
water,  loft  between  O'li,  and  0-23,  in  flallcs  capable  of  con- 
taining from  one  and  a  half  to  fix  nieafures,  filled  with  liquid 

fulphuret. 
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fvvlphuret,  without  being  (haken,  keeping  the  apertures  un- 
Itopped  and  iinmerfed  in  the  fame  liquid,  contained  in  a 
vefl'el.     Several  other  experiments  gave  me  the  lame  refults. 

A  fourth  part  of  a  meafure  of  common  air,  iliakcn  with  five 
meafures  or  twenty  times  its  volume  of  fulphuret,  loft  0'26. 
I  fuppofed  that  this  fubltance,  except  the  0*21  or  0-22  of 
vital  air,  which  compofed  the  atmofpheric  air,  had  abforbed 
alfo  0^5  of  its  mephitic  air.  I  thence  concluded,  that  if  I 
(hould  Ihake  another  equal  quantity  of  common  air  in  the 
fame  fulphuret,  which  by  the  preceding  manoeuvre  I  confi- 
dered  as  already  united  with  all  the  mephitic  air  it  could  take 
up,  it  would  not  decreafe  more  than  from  0'2i  to  0*23;  and, 
indeed,  this  was  the  refult.  I  immediately  introduced  an 
equal  quantity  of  mephitic  air,  which  fudained  no  lofs  by 
the  agitation  of  the  fame  fulphuret,  which  muft  have  been 
already  impregnated  with  it.  But  on  fliaking  this  mephitic 
air  in  a  flaflc  containing  alfo  five  meafures  of  fulphuret,  differ- 
ing from  the  other  only  in  this,  that  it  had  not  been  before 
fhaken  with  any  air,  it  loll  0*05 ;  which  is  the  diflerence  of 
21  and  26.  It  is  therefore  evident  that  fulphuret  is  capable 
of  containing  a  certain  portion  of  mephitic  air;  and  the 
more  it  is  deprived  of  it,  the  greater  will  be  the  abforptiou  of 
atmofpheric  air.  This  fa£t  was  proved  by  the  following  ex- 
periment:— I  filled  a  flaflc,  capable  of  containing  five  mea- 
fures, with  fulphuret  newly  made,  and  ftill  in  a  Rate  of  ebul- 
lition, and  which,  confequently,  was  free  from  gafeous  mat- 
ter :  and  without  giving  it  time  to  abforb  any,  I  corked  it 
up,  and  when  it  had  cooled  I  introduced  the  fourth  part  of  a 
meafure  of  atmofpheric  air,  which  being  regularly  (haken 
from  three  to  five  minutes,  loft  0"5o;  that  is  to  fay,  one-half 
of  the  whole.  In  this  cafe  then,  befides  the  0'2i,  it  abforbed 
0*29  of  mephitic  air;  and  I  really  found  this  to  be  the  cafe, 
by  trying  one-fourth  of  a  meafure  of  mephitic  air,  which  was 
fhaken  in  the  fame  flalk,  with  frefh  fulphuret,  in  ever\'  thing 
fimilar  to  the  former.  The  hundredths  wantirvg  ber%veen 
29  and  50,  which  are  21,  indicate  the  quantity  of  vital  air 
only  which  had  difappeared  in  the  proof  of  the  atmofpheric 
air.     After  this  it  may  be  eafiiy  conceived- that  this  air  vvili 

decreaf«/ 
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decreafe  in  proportion  as  the  refpedive  quantities  of  the  ful- 
phuret  (liall  be  greater. 

I  (hall  now  proceed  to  explain  my  method  of  operation, 
which,  after  feveral  trials,  appeared  to  me  the  fimpleft  and 
the  moft  corre6t.  I  have  employed  it  for  a  long  time  without 
Laving  obferved  the  difi'erence  of  a  hundredth  in  the  refults. 
-  My  whole  apparatus  is  a  glafs  tube  five  lines  in  diameter, 
and  ten  inches  in  length  :  it  is  clofed  atone  of  its  extremities, 
and  divided  on  the  fide  into  lOO  equal  parts,  each  of  a  line, 
and  which  all  together  are  capable  of  containing  about  an 
ounce  of  water.  As  the  common  air  is  found  every  where, 
to  take  a  quantity  correfponding  to  the  loo  divifions  nothing 
is  neceflarv  but  to  fill  the  tube  with  water,  keeping  it  in  a 
perpendicular  pofilion,  with  the  aperture  downwards.  The 
finger  applied  to  the  aperture  muft  be  removed  at  intervals, 
and  the  tube  inclined  a  little,  by  which  means  the  external 
air,  if  the  tube  be  at  the  furface  of  the  water,  will  enter  it  j  and, 
when  it  occupies  the  lOo  lines,  it  muft  be  ftopped,  keeping  the 
orifice  clofed  bv  the  fingrer.  The  tube  muft  be  immerfed  in  the 
water  tub,  that  it  may  aflume  the  fame  temperature.  When 
it  is  taken  out,  it  muft  be  examined  whether  the  air  furpaflcs 
or  not  the  fpace  of  too  lines,  to  take  away  or  add  the 
quantity  neceflary  to  make  it  ftand  exadlly  on  a  level  with  the 
place  where  the  divifions  begin.  I  then  introduce  this  air 
lu  the  ufual  manner  into  a  flaflc  containing  from  twice  to 
four  times  its  volume  of  liquid  fulphuret  of  lime,  previoufly 
impreonated  with  azotic  gas.  I  then  ftop  it,  and  ftiake  it  for 
live  minutes  ;  after  which  I  transfer  the  air  back  into  the 
graduated  tube,  and  find  that  the  aeriform  fluid,  which 
before  occupied  loo  divifions  e.xaftly,  occupies,  after  the  opera- 
tion, only  79  >  and,  confequeutly,  2i  pajts  havedifappeared. 
If  the  graduated  tube  ends  in  a  neck  with  a  ground  ftopper, 
Inftead  of  water  it  may  be  firft  filled  with  fulphuret,  and 
bv  proceeding  as  above  the  operation  will  be  fpeedier,  without 
havins:  occafion  to  employ  water,  or  to  introduce  air  into  the 
Ihlks,  and  to  transfer  it.  To  try  another  refpirable  air, 
however,  not  atmofpheric,  fimilar  transfers  are  indifpenfable, 
as  is  evident,  and  they  may  be  executed  with  the  grcateft  con- 
verviencc,  bv  means  of  Fontana's  fmall  meafurc. 

In 
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In  examinincr  vital  air,  fiich  as  that  which  iflues  from 
plants  expofed  to  the  fun,  it  fometimes  happens  that  the 
eudiometric  proof  muft  be  performed  with  a  fmall  quantity  : 
if  the  air  coIle6led  occupies  only  the  fpace  of  25  lines, 
inftead  of  a  hundred,  it  is  evident  that  a  hundredth  inftead  of 
a  line  will  correfpond  to  a  fourth  part  of  one ;  but  in  por- 
tions of  air  ftill  lefs,  as  the  divifions  would  be  infenfible,  a  tube 
of  a  lefs  diameter  mull  be  employed.  With  this  precaution, 
and  that  of  not  forgetting  to  fliake  the  fulphuret  before  with 
mephitic  air,  in  order  to  faturate  it  fully,  and  of  employing 
flafks  proportionally  lefs,  thofe  who  have  acquired  the  prac- 
tice and  addrefs  neceifary  for  fuch  experiments  will  never  find 
the  difference  of  a  hundredth  part. 

I  repeated  them  fo  many  times  with  atmofpheric  air,  and 
on  fo  great  a  number  of  day">,  that  the  uniformity  in  my 
rcfults  demonftrates  not  only  the  exa6lnefs  of  this  method, 
but  it  feems  to  refult  from  my  obfervations  made  on  the 
fouthern  coaft  of  this  province: 

ift,  That  the  wind  never  caufed  the  variation  of  a  hun- 
dredth part  in  the  refpciSlive  quantities  of  vital  air  and  azotic 
gas  which  compofe  the  elaflic  fluid  of  our  atmofphere,  fince 
I  have  always  found  that  a  hundred  parts  contained  79  of 
the  latter  and  21  of  the  former,  without  ever  reaching  at  32. 

2d,  That  neither  the  moiliure  nor  drynefs  of  the  atmo- 
fphere, nor  the  (late  of  the  latter  in  being  more  or  lefs 
charged  with  exhalations,  nor  ferene  or  rainy  weather,  occa- 
fioned  any  difference.  It  cannot  be  denied  that,  in  an  equal 
fj)ace  of  the  atmofphere,  as  the  aeriform  fluid  contains  a 
greater  portion  of  water  diflblved,  and  more  impregnated 
with  other  heterogeneous  bodies,  there  cannot  be  found  the 
fame  quantity  of  air  free  from  foreign  matters;  but  the 
number  21  of  the  vital  part,  found  fo  many  times  in  the  two 
cafes,  fliows  that  the  elements  which  conftitute  its  elaflic 
portion,  fo  valuable  andfoabundant,are  refpeftively  invariable. 

3d,  That  the  proportion  of  the  quantities  of  the  two  fame 
principles  was  equally  conftant  during  the  days  that  Reau- 
mur's thermometer  flood  at  the  freezing  point,  as  well  as 
during  thofe  when  it  indicated  24  degrees  of  heat. 

4th,  That  I  did  not  obferve  any  Variation  in  the  air  thus 
Vol.  IX.  Kk     '  taken 
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faken  while  the  mercury  of  the  barometer  was  vcn;  low,  and 
when  it  exceeded  28  inches. 

If  the  greated  variatiom-.  in  the  heat  and  preffurc  of  the 
atraofphere  obferv^x!   in  this  country  did  not  occafion  any 
variairon  in   regard  to  the  refpei^tive  iqliantittes  of  the  two 
aeriform  fluids  which  amioofc  it,  neither  did  the  dilatation 
6r  conipreffion  of  the  fame  commoa  air,   which  is  in  the 
Compound  ratio  of  the  varialioiia  of  the  he'alt  and  prelVurCj 
occafion  any  difTerence.     1"he  mephitic  air  being   the  onlv 
one  of  all  the  aerial  fubdanccs  whicli  I  found  incapable  of 
being  combined  with  water,  this  uhalterabiliiy  fugge(ted  to 
me  the  idea  of  compofing  a  permanent  inftrument  for  afoer- 
taining  the  grtateft  or  lead  dilatation  which  the  atmofpheric 
air  experiences  cither  friiFtn  one  of  the  two  caufes  above  indi- 
cated, cr  from  both  of  them  united.     I  took  a  glafs  tube  of 
4  fmall  diameter,  and,  having  filled  it  with  water,  I  then 
introduced  into  it  a  quantity  of  mephitic  air,  the  fpace  occu- 
pied by  which  was  divided  into  a  hundred  equal  parts.    This 
fmall  tube  I  put  into  another  larger  one  containing  alfo  water 
to  a  determinate  and  conflant  elevation,  and  which  was  left 
open  to  receive  the  impreffions  made  by  the  variation  of  the 
atmofphere,  which,  prcffiag  more  or  lei's  on  the  column  of 
mephitic  air,  made  it  extend  in  proportion,  and  with  fo  much 
exadtnefs  and  permanency,  that  at  the  end  of  fome  months 
it  retained  the  fame  dimenfions,  which  the  bar(;meter  and 
thermometer  ihowed  to  be  thdfe  correfponding  to  the  deo-rees 
of  prefl'ure  and  heat.     This  limple  inftrument  enabled  me  to 
correct,  witli  the  grcateft  precifion,   the  error  which  fome- 
times  arifes  from  the  difference  in  the  dilatation  of  the  air 
which  I  examined,  and  which  might  readilv  occur  durin?^ 
the  long  time  neceffary  to  complete  the  proof  bv  fuljihuret 
without  agitation,  obferving  the  hundredth  parts  it  marked 
at  the  beginning  and  the  end  of  the  operation.     Bv  fimihir 
corrections  this  method,  though  of  long  duration,  correfponds 
exadly  with  that  of  fliaking  the  fulphurct,  during  which,  as 
the  change  of  dilatation  does  not  take  place,  the  number 
conftantlv  indicated  is  21  complete.     In  a  word,  durincr  win- 
ter,  in  fummer,  in  fprrng,  and  in  autumn,  in  every  month 
and  at. all  hours,  I  found  the  air  of  my  country,  taken  in  the 

open 
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ope^i  fjclds,  to  be  always  Qomppfcd  of  from.  21  to  22  parts  of 
vital  air,  and  of  from  78  to  79  of  azotic  §as.;  ar^d  if  at  any 
time,  which  however  very  rarely  happened,  the  rcfult  varied 
a  few  hundredth  parts,  the  fucceeding  experiment,  which  \ 
could  repeat  with  the  greateft  facility,  aud  in  a  few  ta-sinutes, 
fooa  detcfled  the  error.  I  was  convinced  that  this  fmall  dif- 
ference did  not  arife  from  the  nature  of  the  air,  but  from  fonii9 
negligence  in  the  operation.  I  have  often  colle<5led  air  in 
places  where  a  tjreat  manv  perfons  were  aiTembled,  or  near 
ponds  of  flagnant  water,  and  I  always  fqund  this  air  as  pure 
as  the  common  air. 

It  cannot  be  denied  that  (lagnant  water,  the  furface  of 
which  occupies  a  confiderable  fpace,  may  produce  infalu- 
brious  eflfefts;  but  it  appears  no  lefs  certain  that  infalubrity 
cannot  arife  from  the  difproportion  between  the  vital  and 
mephitic  air  in  the  atniofphere ;  for  the  difference  was  not 
fenfible  by  a  hundredth  part.  It  is  well  known  that  three 
different   kinds  of  air  are  difeno;affcd  from  ftaonant  water, 

O    C  to  y 

viz..  mephitic  air,  inflammable  air,  and  carbonic  acid  gas ; 
all  Incapable  of  maintaining  animal  life :  but  we  muft  fup- 
,pofc  that  thefe  fluids  are  difengaged  in  bubbles  and  In  a  very 
fpiall  quantity  in  regard  to  a  great  e.xtent  of.atmofpheric  air.; 
that  the  laft,  being  more  ponderous  than  common  air,  jDuft 
.be  immediately  precipitated,  or  combine  with  the  water  fuf- 
pended  in  it;  tliat  the  fecond,  being  lighter,  muft  rife  to  the 
higher  regions :  and,  in  the  laft  place,  that  the  firft  being  of- 
.equal  deniity  muft  rapidly  penetrate  and  lofe  itfelf  in  the 
xxiimenfe  fpace. 

It  would  therefore  excite  no  furprife  if  all  thefe  aijrial  fub- 
ftances  fhould  alter  the  quantity  of  the  elaftic  portion  of  th.e 
atmofphere,  fo  that  the  difference  ftiould  become  perceptible 
by  fome  hundredths  in  the  proportion  between  the  quantity  of 
vital  air  and  that  of  the  other  fluids  it  js  capable  of  contain- 
ing; but  if  tins  variation  in  air,  colleiSted  in  pjaces  wher.e 
euianatjons  of  non-refpirable  k-inda  of  air  are  known  to  ex  iff,  ' 
does  not  rife  to  a  hundredth  part,  how  is  it  pofiible  that,  at 
a  great  diftance  from  the  fphere  of  the  activity  of  thefe  partial 
caufes,  there  fl^iould  be  greater  variations,  which  fome  philo- 
Ibphers  pretend iVJ  h^v-e  obferved  not  only  in  difSerent  months, 
'      K  k  a  but 
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but  at  different  hours  of  the  fame  day  ?  It  muft  certainly  be 
afcribed  to  the  imperfeAion  of  our  inftruments,  or  to  fonie 
negligence  in  the  naode  of  operation,  if  confiderable  inequali- 
ties are  fometimes  obfcrved  in  the  purity  of  the  air  around 
us ;  and  repeated  experiments  give  me  reafon  to  think  that, 
wherever  there  is  a  free  communication  with  the  vaft  recep- 
tacle of  the  atmofphere,  the  air  which  we  breathe  will  always 
be  found  to  confill  of  from  o'3i  to  0*22  of  vital  air,  and  from 
078  to  079  of  azotic  gas,  provided  it  be  examined  with  the 
precautions  which  I  have  here  pointed  out. 

If  eudiometric  proofs  are  not  fufficient  for  explaining  the 
dangerous  effo6ls  experienced  in  the  neighbourhood  of  llag- 
nant  waters,  the  caufe  might  perhaps  be  found  by  analyfino- 
the  water  that  floats  in  the  atmofphere.  The  obfervations  of 
Berthollet  prove  that  volatile  alkali  is  compofed  of  azot  and 
hydrogen  deprived  of  caloric,  or  of  that  principle  which  be- 
fore kept  them  feparate  in  an  elaftic  form,  and  we  know  that 
thefe  two  fluids  are  difengaged  from  ftagnant  waters:  may 
we  not  then  prefume  that  its  alkaline  portion,  alwavs  the 
fame  in  its  modifications,  is  in  part  decompofed  ;  and  that  a 
large  quantity,  not  decompofed,  either  alone  or  combined 
with  fome  other  unknown  fubltance,  is  eagerly  abforbed  bv 
the  water,  as  its  putrid  fmell  in  evaporating  fecms  to  indi- 
cate ;  and,  confequentiy,  remaining  diflfolved  in  the  portion 
of  water  fufpended  in  the  neighbouring  air,  it  produces  cer- 
tain alterations  in  regard  to  animal  life  ? 

It. is  not  impoilible  to  collect  fuch  a  quantity  of  this  water 
as  to  be  able  to  examine  it :  the  products  given  by  the  means 
of  analyfis,  compared  with  thofe  of  other  water  fufpended  in 
air  contiguous  to  running  water,  might  ferve,  perhaps,  to 
make  known  the  caufe  of  the  infalubrity  of  ftagnant  water. 
Eudiometric  experiments  have  not  been  able  to  throw  lioht 
on  this  difficulty,  and  have  taught  us  only  that  we  ought  not 
to  afcribe  the  infalubrlty  of  certain  places  to  the  exiftence  in 
the  atmofphere  of  a  quantity  of  aeriform  fluids  too  irreat  for 

'that  of  vital  air. 

*■  But  though  this  proportion  does  not  vary  a  hundredth  part 
in  the  courfe  of  feveral  months,  and  even  years,  may  it  vary 
a  very  fmall  part,  fuch  as  a  ihoufandth  part,  which  after  a 

very 
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very  long  time  mav  bea)me  fufficiently  ft- nfiblc  to  make  the 
proportion  of  the  vital  air  of  the  atmofphere  experience  a 
progreflive  or  periodical  increafe  or  diminution  ?  The  expe- 
riments which  I  have  hitherto  made  are  not  fufficii^nt  to 
enable  me  to  afcertain  whether  there  be  fuch  a  difference  of 
fome  thouCandth  parts,  and  this  could  not  be  known  even 
by  employing  more  confiderabic  portions  of  common  air  and 
very  long  tubes.  Obfcrvation,  indeed,  (hows  that  fulphuret 
may  contain,  interpofed  between  its  particles,  a  certain  portion 
of  mephitic  air,  and  we  do  not  know  whether  it  may  not  vary 
fome  fmall  part ;  befides,  the  particles  of  the  water,  which  are 
more  or  lefs  adhefive  to  the  inner  furface  of  the  tube,  what- 
ever care  may  be  taken,  difference  of  temperature  and  other 
caufes  united,  though  they  can  be  fo  far  avoided  as  not  to 
have  in  the  refuft  of  the  operation  the  error  of  a  hundredth  . 
part,  are  capable  of  occafioning,  fometimes,  others  lefs  con- 
lidcrable,  fuch  as  of  a  thoufandth  pari,  unlefs  a  degree  of 
attention  of  which  few  perfons  arc  capable  be  employed. 

Though  we  may  confider,  as  exact,  in  general,  the  ana- 
lyfis  of  natural  produ6lion3  carried  to  that  degree  of  perfec- 
tion yielded  by  eudiometric  proofs;  yet  it  is  not  iu::poffi- 
ble,  for  feveral  rcafons,  that  greater  exacSlnefs  might  be  at- 
tained to  rcfoive  the  propofed  queftion.  Thofe  would  cer- 
tainly be  in  an  error  who  fliould  calculate  the  lofs  of  vital 
air  produced  in  the  atmofphere  from  the  caufes  of  its  de- 
Itruclion  already  known  :  they  would  certainly  find  it  im- 
poHible  that  many  years  could  elapfe  without  its  becoming 
perceptible  ;  the  quantity  which  animals  confumc  bei up- 
very  great,  as  well  as  that  confumed  by  conibultible  bodies, 
with  which  it  combines  during  the  a6l  of  combuttion.  Con- 
fequently,  pofterity  would  be  forced  to  refpire  an  air  more 
charged  with  mephiiic  gas  than  that  which  we  breathe  at 
prefent.  But  we  are  not  entirely  ignorant  of  the  means 
which  the  Divine  Providence  employs  for  relloring  that 
active  fluid  to  the  common  receptacle,  viz.  plants  a6ted  upon 
by  the  rays  of  the  fun.  It  is  not,  however,  poflible  to  calculate 
the  quantity  of  the  vital  air  which  the  atmofphere  recovers 
from  that  quarter.  We  have  reafon  to  expect  that  the  ob- 
fervers  of  nature  will  difcover  other  caufes  of  the  addition  of 

vital 
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vital  air,  or,  perhaps,  of  the  deftriiction  of  mepbiti«  4if  in 
the  atmofphere,  to  compenfate  the  loflefi  it  fudains,  and  to 
maintain  CDnltautly  the  quantity  requiiite  for  the  prt-fervation 
of  the  inhabitants  of  the  earth,  without  producing  a  conti- 
nued increafe  or  diminution  in  the  aerial  iubftances  of  whiph 
the  atmofphere  is  compofed.  What  diforders  might  enfue 
if  ^  few  hundredth  parts  of  vital  air  only  were  wanting? 
I^ire  would  lofe  its  (Irength,  candles  would  not  difi'ufe  fad) 
complete  light,  and  animals  would  with  difficulty  reccivt 
the  vivifying  air.  No  lefs  inconveniences  would  arite  if  the 
atmofphere,  on  the  other  band,  were  more  charged  with  vital 
than  mephitic  air.  Auinvalb  indeed,  by  thvfe  u.eans,  would 
acquire  a  freer  refpirationj  but  let  us  o?ilv  co^fider  the 
a6livity  which  fire  would  acquire  by  air  of  fupcrior  purity. 
We  know  that,  on  fome  occafions,  the  leaft  fpark  excites  tht 
ftrongeft  flame  in  a  combuftible  body,  and  which  increafes 
fo  much  as  to  confume  it  in  a  few  moineuits:  candles  then 
would  be  no  fooner  lighted  than  thev  would  be  deftroyed, 
jvilbout  anfwering  any  other  purpofe  than  that  of  dazzling 
us  for  a  few  moments ;  iron  would  be  calcined,  inflead  of 
acquiring  from  the  fire  that  foftnel's  nitceflary  for  transformr 
ing  it  into  various  inftruments,  aiid  which  it  cannot  receive  ia 
XI  more  moderate  heat.  Nothing  would  be  capable  to  check 
the  pfogrcfs  of  this  deftructive  element,  which  is  nourifiied 
Jiy  vital  air,  if  this  aeriform  fubftance  were  not  abundantly  \ 
mixed  with  mephitic  air,  which  ferves  to  reftrain  it. 


XXXII.  A  Treatifo  on  the  Cultivation  of  the  Vine,  end  the 
Mabod  of  maJiing  Ifiws.     By  C.  Chaptal. 

[Continued  from  Page  134] 

,  m.  Of  the  Means  Tpquijite  to  difpofe  the  Wine  for  Fermcn^ 

tatian. 

J\S  ripe  grapes  rot  on  the  twigs,  the  faculty  which  the 
f.veet  and  faccharine  juice  of  the  fruit  poflcfl'es  of  being  con- 
verted into  a  fplntovis  liquor  may  be  confidered  as  the  pure 
•^ftedofart,  aiid  \\  is  by  the  fermemation  of  this  juice  ex- 
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prefTccl  that  this  change  is  produced.  The  method  of  dif- 
poljng  grapes  to  fermentation  varies  in  different  countriesj 
but  as  the  differences  occafioned  in  fo  effential  an  operation 
reft  on  certain  principles,  I  have  thought  it  proper  to  make 
them  known. 

We  are  informed  hy  Pliny  {De  brio  vino  apud  Gr^cos 
clcriffimo^ ^  that  the  grapes  v^'cre  collecled  a  little  before 
their  maturity;  that  they  were  dried  by  being  expofed  to  the 
ardfint  fun  for  three  days,  turning  them  three  times  every 
day,  and  that  on  the  fourth  they  were  expreffed. 

In  Spain,  particularly  in  the  environs  of  St.  Lucar,  the 
grapes  are  left  expofed  for  two  days  to  the  full  ardour  of  the 
fun. 

In  Lorfaine,  part  of  Italy,  Calabria,  and  the  idand  of 
Cyprus,  the  grapes  are  dried  before  they  are  expreffed.  It 
is  in  particular  when  white  fweet  wines  are  to  be  made  that 
the  grapes  are  dried,  to  thicken  the  juice,  and  thereby  to 
moderate  the  fermentation. 

It  appears  that  the  antients  were  acquainted  not  only  with 
the  art  of  drying  the  grapes  in  the  fun,  but  even  that  they 
were  not  ignorant  of  the  procefs  employed  to  boil  and  con-' 
centrate  the  mult;  on  which  account  they  didihguifiied 
wines  into  three  kinds,  pajfum,  defrutum,  ^v\i\fapa.  The 
firft  was  made  from  grapes  dried  in  the  fun ;  the  fecond  was 
obtained  by  reducing  the  muf^  one-half  by  the  means  of 
heat;  and  the  third,  from  muft  fo  concentrated  that  there 
remained  no  more  of  it  than  a  third  or  a  fourth.  For  very 
interefting  details  rcfpe<5\ing  thefe  operations  the  reader  mav 
confult  Pliny  and  Diofcorides.  Thefe  methods  are  Itill  ufed 
at  prefent,  and  We  fiiall  (how,  when  we  come  to  fpeak  of 
fermentation,  that  it  may  be  direftcd  and  managed  in  an 
advantageous  manner  by  infpiffating  a  portion  of  mult,  and 
afterwards  mixing  it  with  the  remainder  of  the  mafs ;  we 
{hall  iliow  alfo  that  this  is  an  infallible  method  for  giving  to 
all  wines  a  degree  of  flrength  to  whicFi  the  greater  part  of 
them  cannot  oiherwife  attain. 

Agriculturifts  were  long  divided  in  regard  to  the  queftion, 

whether  it  is  nioO:  advantageous  to  free  the  grapes  from  the 

ilalks  or  not  ?     Each  cf  thefe  methods  has  its  partlfans,  and 
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writers  of  merit  may  be  quoted  who  have  fupported  both. 
In  my  opinion,  in  this  as  well  as  in  other  cafes,  both  parties 
have  been  too  exclufive,  and  by  bringing  back  the  qucftlon 
to  its  real  point  of  view  it  will  be  eafy  for  us  to  terminate 
the  difference. 

It  is  certain  that  the  ftalks  are  hardi  and  aufterc,  and  it 
cannot  be  denied,  that  wines  produced  from  grapes  not  freed 
from  the  ftalts  do  participate  in  that  quality:  but  thefe 
are  weak  and  almoft  iufipid  wines,  fuch  as  the  greater  part 
of  thofe  made  in  moid  countries,  where  the  flightly  harflj 
tafte  of  the  ftalks  heightens  the  natural  infipidity  of  that  be- 
verage. Thus,  in  the  Orleanois,  agriculturifts,  after  freeing 
the  grapes  from  the  ftalks,  have  been  obliged  to  abandon 
this  method,  becaufe  t-hey.  obferved  that  the  grapes  freed  from 
the  ftalks  furniftied  wines  more  inclined  to  become  oily.  It 
refults  alfo,  from. the  experiments  of  Gcntel,  that  fermenta- 
tion proceeds  with  more  force  and  regularity  in  muft  mixed 
with  the  ftalks  than  in  that  which  has  been  freed  from 
them  ;  fo  that  in  this  point  of  view  the  ftajks  may  be  conli- 
dered  as  an  advantageous  ferment  in  all  cafes  where  it  is  to 
be  apprehended  that  the  fermentation  may  be  too  flow  or 
retarded. 

In  the  environs  of  Bourdeaux  the  red  grapes  are  carefully 
freed  from  the  ftalks  when  it  is  propofcd  to  obtain  good 
wine.  But  this  operation  is  ftill  modified  according  to  the 
degree  of  the  maturity  of  the  grapes.  It  is  much  employed 
when  the  grapes  have  little  ripencfs,  or  when  froft  has  taken 
place  before  their  being  collefted;  but  when  the  grapes  are 
very  ripe,  it  is  performed  with  lefs  care.  Labadie  obfervcs, 
in  the  information  with  which  he  has  fupplied  me,  that  the 
ftalks  muft  be  ii^ft  to  facilitate  the  fermentation. 

White  grapes  are  never  freed  from  the  ftalks;  and  experi- 
ence proves,  tliat  grapes  fcparated  from  the  ftalks  give  wines 
lefs  fpiritous,  and  more  fufceptible  of  becoming  oily. 

The  ftalks,  no  doubt,  add  neither  to  the  faccharine  prin- 
ciple nor  to  the  aroma;  and  in  this  double  point  of  view, 
they  cannot  contribute  by  their  principles  either  to  tlie  fpi- 
ritous quality  of  the  wine  or  to  its  flavour,  but  their  flight 
aufterity  may  ccnc6l,  with  advantage,  the  weaknefs  of  frinie 

wines ; 
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^Ymes;  nnd  befides,  by  facilitating  the  fermentation,  they 
concur  to  effccl  a  niore  complete  clccompofnion  of  the  muft, 
and  to  produce  all  the  alcohol  it  is  fidceptiblc  of  yielding. 

Without  wandering  from  the  fubjeti:  in  qutition,  we  may 
confidcr  wines  alfo  under  two  points  of  view,  according  to 
the  ufcs  to  which  they  are  applied.  They  are  all  employed  ei- 
ther as  a  beverage  or  for  diltillation.  In  the  former,  qualities 
arc  required  which  would  be  ufelefs  in  the  fecond.  Taiio, 
which  forms  almoft  the  whole  merit  of  the  one,  adds  no- 
thing to  the  qualities  of  the  other.  Thus,  when  wine  is 
dcftincd  to  be  diftilled,  it  is  neeeiiary  to  pay  attention  ouly 
to  the  means  of  developing  a  great  deal  of  alcohol :  it  is  of  .. 
little  importance  whether  the  liquor  be  tart  or  not;  in  this 
cafe,  to  free  the  grapes  from  the  ftalks  would  be  loll  labour. 
But  if  wine  is  prepared  for  a  beverage,  it  is  then  necefl'ary 
to  give  it  an  agreeable  tafte  and  a  delicate  flavour,  and  for 
this  purpofe,  care  nuift  be  taken  to  avoid  every  thing  that 
may  alter  thefe  valuable  qualities.  On  this  account,  there- 
fore, it  is  neceflarv  to  withdraw  the  ftalks  from  the  fer- 
mentation, to  pick  the  grapes,  and  to  clean  them  v/ith 
care. 

It  is,  probably,  in  confequence  of  a  knowledge  of  thefe 
cffefts,  which  experience  every  dav  places  before  the  eves  of 
the  agriculturiit,  rather  than  from  caprice  or  habit,  that  in 
certain  countries  the  grapes  are  freed  from  the  ftalks,  and 
that  this  procefs  is  omitted  in  others.  To  attempt  to  re- 
duce the  whole  to  one  general  method  would  be  ibowing 
ignorance  of  tb.e  eflecis  produced  by  the  ftalks  in  fermenta- 
tion, and  of  the  difierencc  which  exilb  in  tlvc  various  qua- 
lities of  the  grapes.  In  the  fouth,  where  the  wine  is  natu- 
rally generous,  the  ftalks  would  only  add  a  difagreeable 
harflincfs  to  a  liquor  already  too  ftrong  bv  its  nature.  All 
the  grapes,  therefore,  deltiued  to  form  wines  for  the  table, 
are  freed  from  the  ihdks,  while  thofe  dcftincd  for  diflillation 
are  fermented  with  them.  But  what  may  appear  aftonilliinfT 
is,  that  in  dificrent  parts  of  the  fame  caiitoa  in  France,  we 
fee  fome  agriculturifts  free  their  grapes  from  the  ftalks,  and 
extol  their  method,  while  others  in  the  neigh bourhooti^ 
equally  fkiiful,  rcjcd  this  prac^tice,  and  endeavour  to  fup- 
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port  their  method  by  the  refult  of  their  experience.  The 
one  makes  wines  more  delicate,  the  other  wines  of  a  ftronger 
quality  ;  both  find  partifans  of  the  liquor  which  they  pre- 
pare :  but  this  is  a  matter  of  tafte,  which  does  not  contradict 
the  principles  we  have  here  laid  down. 

In  general,  a  fork  with  three  prongs,  which  the  work- 
rnan  tarns  and  agitates  in  a  circular  manner  in  the  vat 
where  the  grapes  are  contained,  is  employed  for  freeing 
them  from  the  llalks.  J3y  this  rapid  motion  the  iLnlks  are 
detached  from  the  grapes,  and,  being  drawn  up  to  the  fur- 
face,   are  removed  with  the  hand. 

They  may  be  freed  from  the  ftalks  alfo  by  means  of  a 
common  (ieve  formed  of  ofier  twigs,  diftant  from  each  other 
about  half  an  inch,  and  having  above  it  a  clofe  ofier  pad  or 
prefler,  about  four  inches  thick. 

But  whether  the  grapes  be  freed  from  the  ftalks  or  not, 
it  is  indifpenfably  ncceflary  to  tread  them,  in  order  to  facili- 
tate the  fermentation,  and  this  procefs  is  performed  as  the 
grapes  are  colle6led  and  brought  home  from  the  vineyards. 
The  operation  is  nearly  the  fame  in  all  the  wine  countries, 
and  is  performed,  for  the  mod  part,  in  a  fquarc  box,  open 
at  the  top,  and  about  a  yard  and  a  half  in  breadth.  The  (ides 
coniill  of  wooden  bars,  with  intervals  of  fuch  a  fize  that 
the  grapes  may  not  pal's  through  them.  This  box  is  placed 
on  the  vat,  and  kept  in  its  pofition  by  two  beams  refting 
on  the  edge  of  the  vefl'el.  The  grapes  are  poured  into 
this  box  as  they  arrive  from  the  vineyards,  and  are  immedi- 
ately trod,  in  a  ftrong  and  equal  manner,  by  a  man,  having 
on  his  feet  large  wooden  clogs,  or  llrong  Ihoes.  While  em- 
ployed in  this  labour,  he  refts  with  his  two  hands  on  the 
edge  of  the  bax,  (lamping  with  rapidity  on  the  ftratum  of 
the  grapes,  while  the  exprefi'ed  juice  runs  into  the  vat 
through  the  interftices  left  between  the  bars.  Nothing 
rfmiains  in  the  box  but  the  pellicle  and  (lalks  of  the  grapes;' 
and  when  the  workman  finds  that  all  the  juice  is  expre(red, 
he  raifes  a  plank,  which  forms  a  part  of  one  of  the  fides  of 
the  box,  and  pu(hcs  the  (kins  and  ftalks  with  his  foot  into 
the  vat.  This  door  (lidos  in  two  grooves,  formed  on  two 
perpendicular  bar?-.     As  foon  as  the  box  has  been  cleaned, 
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a  hew  quantity  of  grapes  are  introduced  to  be  trod  in  the 
fame  manner;  and  this  operation  is  continued  till  the  vat  is 
full,  or  until  the  vintage  is  terminated. 

In  fome  countries  the  grapes  are  trod  in  tubs.  This  me- 
thod is  ptrhaps  better  in  regard  to  the  efle6t  than  the  former, 
but  it  is  flower,  and  cannot  be  employed  in  countries  where 
the  vineyards  are  of  great  extent. 

There  are  fome  Countries  alfo  where  the  grapes  are  poured 
into  the  vat  as  they  come  from  the  vineyards ;  and  when  fer- 
mentation begins  to  take  place,  the  mull,  which  floats  on  the 
furface,  is  carefully  removed  in  order  to  be  conveyed  to  the 
caflcs,  where  the  fermentation  is  completed.  The  refiduunl 
is  then  fqueezcd  under  a  prefs,  to  form  wine  of  a  higher  co- 
lour and  lefs  flavour. 

In  general,  whatever  be  tile  method  emiployed  in  treading 
the  grape:!,  what  concerns  this  important  operation  may  be 
reduced  to  the  two  following  principles : 

Grapes  cannot  cx))erience  fpirituous  fermentation  unlef* 
the  fugar  be  extracted  by  proper  preflure,  in  order  that  it 
may  be  fubje£led  to  the  aiSlion  of  thofe  caufes  which  deter- 
mine the  movement  of  fermentation. 

It  follows  from  this  fundamental  truth,  that  hot  only  the 
means  proper  for  treading  the  grapes  ought  to  be  employed, 
but  that  the  operation  will  not  be  complete  unlefs  all  the  grapes 
are  equally  prefl'ed  j  without  this  the  fermentation  can  never 
proceed  in  an  uniform  manner :  the  period  of  the  decompo- 
filion  of  the  exprefled  juice  would  terminate  even  before  the 
grapes  which  efcaped  being  trod  upon  had  begun  theirs,  and 
there  would  thus  be  produced  a  whole,  tlie  elements  of  which 
would  no  longer  bear  relation  to  each  other.  However,  on 
examining  the  produft  depofited  in  the  vat  after  the  treading 
is  fmiflied,  it  will  readily  appear  that  the  compreffion  has 
been  always  unecjual  and  imperfecSl ;  and  by  reflecting  a  mo- 
nient  on  the  rude  procefl'es  employed  for  treading  the  grapes, 
there  will  be  no  reafoh  for  being  afloniflied  at  the  imperfec- 
tion of  the  refults. 

It  appears,  then,  that  to  give  to  this  very  important  part  of 
the  labour  of  the  vintage  the  necclfary  degree  of  perfedtlon, 
it  would  be  neceOfarv  to  fubmlt  to  the  action  of  the  prefs  all 
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the  grapes  as  they  are  brought  from  the  vincvard.  The  juiCC 
would  be  received  in  a  vat,  where  it  mi<rht  be  left  to  fpon- 
taueous  fermentation.  By  this  method  alone  the  movement 
of  decompofuion  would  be  exercifed  on  the  whole  niafs  in 
ail/ equal  manner;  the  fermentation  would  be  nniform  and 
fimullaneous  in  regard  to  all  the  parts;  and  the  fions  which 
announce,  accompany,  or  follow  it,  would  not  be  diRurbed 
or  o!)fcured  by  particular  movements.  The  muft,  freed  from 
ihc  ftalks  and  huflcs,  would  no  doubt  produce  wine  lefs  co- 
loured, more  delicate,  and  more  ditlictdt  to  be  preferved  ;  but 
if  the  inconveniences  of  this  method  cvceedcd  the  advantaoes, 
it  would  be  eafy  to  prevent  them  by  mixing  the  exprelfed 
ff^fufe  With  the  murt. 

In  confe(iucnce  of  thcfc  piiucipk-s,  care  ouirht  to  be  token 
to  fill  the  vat  in  twenty-four  hours.  In  i>urgundv  the  vintdgc 
istermiuuted  in  four  or  five  days.  Too  lono;  time  would  be 
attended  with  the  difagreeable  inconvenience  of  a  fucceflive 
levies  of  fermentations,  which,  on  that  account  alone,  would 
be  all  iiiiperfeft;  a  portion  of  the  mafs  would  be  already  fer- 
mented, while  the  fermentation  would  be  fcarcelv  be<nm  in 
another.  The  wine  thence  relultino  would  then  be  a  real 
tnixture  of  feveral  wines  more  or  lei's  feru)ented.  The  in- 
telligent agriculturift,  therefore,  anxious  for  the  quality  of  his 
products,  ought  to  determine  the  number  of  the  vintagers  ac- 
cording to  the  known  capacity  of  his  vat  \  and  when  unex- 
pcdled  rain  makes  him  fufpend  the  labour  of  colleCVmo-  the 
grapes,  he  ought  to  leave  to  ferment  feparatclv  the  juice  of 
thofe  already  colle^led  and  placed  in  the  vat,  rather  than  rm\ 
the  hazard  of  expofing  himfcif  fome  days  after  to  the  danirer 
of  interrupting  its  movements  and  altering  its  nature  by  the 
addition  of  frelh  and  aqueous  muft. 

[  To  t)e  continued,  "j 

XXXIII.   Account  of  K'Au  Puhlications. 

Phlhfjphical  Tranfadhns  of  i'\-    ll.vul   Society  of  London 

for  i8qo.     Piirt  ILL    4/0.     Klmlly. 

1  HIS  part  conUilns :  Experiments- on  the  Solar  ai&'d  on 
Ihe  Tcrrcllrial  Rays  that  occafion  ileatj  with  a  compafative 
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Vitw  of  the  Laws  to  which  Light  and  Heat,  or  rather  the 
ravs  whicli  occafioii  them,  are  fubjecl,  in  order  to  delennine 
whether  they  are  the  fame  or  dilFcreut.  Part  IL  By  Wil- 
Ham  Herfchcl,  LL.D.  F.R.S.  And,  An  Account  of  the 
Trigonometrical  Survey  carried  on  iu  the  years  1797,  f79^» 
and  1799,  bv  order  of  the  Marquis  CornwalH:?,  ma(lcr-ge- 
neral  of  the  ordnance.  By  Captain  Wiiiiani  Mudgc,  of  the 
Royal  Artillery,  F.R.S.  Communicated  by  his  Grace  the 
Duke  of  Richmond,  F.R.S. 

Tbe  Phjjlcal  Principles  of  Chcmijlry,     Jly  M.  .J.  Brissox, 
Member  of  the  French  National  Injlitule,  and  Profejjbr  of 
Cbemijhy  in  the  Central  School  f  Paris,      Tranjlated  fro^n 
the  French,    llluf  rated  \uitb  Eugra-vings.  J^vo.     Culhell, 
and  Vernor  and  IJood. 

THE  prcfeut  work  contains  much  ufeful  matter,  well  di- 
(jefted,  well  arranged,  and  comprefled  into  as  little  bulk  as 
its  nat'-ire  could  admit  of,  without  omitting  any  thing  neccf- 
£arv  in  an  elementary  trcatife. 

The  tables  of  the  combinations  of  all  the  acids  with  the 
falifiable  bafcs,  in  the  ordor  of  their  affinities,  fo  far  as 
vet  known,  arc  fo  ample  iliat  the  work  cannot  fail  to  prove 
cxtremelv  ufeful  even  to  thofe  who  are  well  acquainted  with 
chemiliry ;  and  the  various  proccfll-s,  which  are  detailed  with 
precifion,  yet  widiout  prolixity,  are  illuftrated  with  engrav- 
ings of  the  necefl'ary  apparatus,  executed  in  a  maftcrly  man- 
ner by  Lowry.  - 

The  work  poffefles  confiderable  merit,  and  the  tranflation 
is  well  executed.  The  following  extract  will  ferve  as  a  fpe- 
cimen  of  both  : 

"  Nitrous  Gas. 

"  Nitrous  gas  was  difcovered  by  Hales ;  but  Priefilcy 
made  known  the  greater  part  of  its  properties.  It  does  not 
exift  in  a  natural  ftate,  and  muft  be  obtained  by  the  afllft- 
ance  of  art.  It  is  one  of  the  conltitucnt  parts  of  the  nitrous 
acid  ;  and  it  would  be  nitrous  acid  ilfelf,  were  it  not  dc> 
prived  of  a  large  portion  of  its  oxygen,  which  makes  it  ceafe 
to  be  an  acid.  It  is  compofed  with  the  fame  bafe  as  that  of 
the  nitrous  acid,  which  is  azot  holdifig  in  a  ffate  of  ea'^i  two 
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Jiarts  of  oxygen ;  tbnt  bafc  being  combined  wilb  caloric.  Iii 
this  (tate  it  is  not  foluble  in  water;  but  if  you  furniflj  it  with 
a  third  part  of  oxygen,  by  combining  with  that  excefs,  it 
becomes  acid,  and  very  folublfe  in  water;  If  in  one  part 
therefore  of  azot  there  are  only  two  parts  of  oxygen,  it  is 
merely  a  nitrous  oxyd  ;  which  is  the  bafe  of  nitrous  gas  ;  if 
there  are  three  parts  of  oxygen,  it  forms  fuming  nitron* 
acid  ;  if  there  be  four  parts,  the  rcfult  is  white  nitric  acid ; 
Thefe  two  lall:  compounds  are  acid,  and  perfeftly  foluble  in 
water;  the  firit  is  neither  acid  nor  foluble. 

"  It  m.iy  cafily  be  fliown,  both  by  analyfis  and  fynthcfis, 
that  the  bafe  of  the  nitrous  acid  is  azot  combined  with 
oxVgen^  but  not  to  faturation,  which  woidd  make  it  nitric 
acid.  Ift^  By  analyfis.  Nitrous  acid  may  be  decompofcd 
by  making  it  aft  on  fome  metal  (copjx'r,  for  example)  which 
takes  froin  it  a  part  of  its  oxygen,  and  reduces  it  to  the  ftate 
of  nitrous  gas  ;  if  you  then  expofe  this  nitrous  gas  over  an 
alkaline  fulphuret  which  will  deprive  it  of  the  reft  of  its 
oxygen,  nothing  will  remain  but  azotic  gas,  therefore,  &c. 
2d,  By  fxnlhefis.  Mr.  Cavendifh  formed  nitrous  acid  by  ■ 
expofing  feven  parts  of  pure  air  and  three  of  azotic  gas  to 
the  attion  of  the  electric  fluid ;  the  azot  combined  with 
the  oxygen  of  the  pure  air,  and  the  refult  was  nitrous  acid  ; 
the  bafe  of  nitrous  gas  therefore  is  azot  combined  with 
exvgen . 

"  Nitrous  gns  therefore  may  be  obtaired  from  the  nitrous 
or  nitric  acid,  made  to  aft  on  combuftible  matters.  Thefe 
matters  combine  with  a  greater  or  Icfs  portion  of  the  oxvgen 
^of  the  acid,  while  the  azot,  which  retains  a  part  of  the 
oxvgen  by  combining  with  caloric,  forms  nitrous  gas,  which 
pafi'es  into  the  bell  placed  to  receive  it.  '{'he  fubitances  pro- 
per for  this  pnrpofe  are  iron,  copper,  braft,  tin,  filver,  mer- 
cury, bifmuth,  and  nickel.  It  may  be  cxtrafted  alfo  by 
means  of  gold  and  antlmunv  from  the  nitric  acid,  which 
mak;es  a  component  part  in  the  nltro-murlatric  acid  employed 
to  diflolve  thefe  metals.  It  may  be  cxtrafted  alfo  from'  the. 
nitrous  acid,  by  making  it  to  aft  on  alcohol,  ether,  oils, 
tefms,  gums,  charcoal,  fugar,  Sec. 

*'  By  whatever  fubiiaucc  cxtrafted,  its,  properties  are  the 
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fame  ;  but  it  is  obtained  in  the  greateft  quantity  by  means  of 
metals.  There  arc  fome,  however^  by  means  of  which  you 
extract  only  azotic  gas,  becaufe  they  feize  on  all  the  oxygen 
of  the  nitrons  acid  employed.  The  flaflc  made  ufe  of  to 
caufc  the  acid  to  exercife  an  action  on  the  metal  ought  to  be 
entirely  filled  with  the  former,  becaufe,  if  any  air  were  left  in, 
the  eas  in  difengaging  itfelf  would  combine  with  the  oxygen 
of  the  pure  air,  and  this  combination,  difl'olving  in  the 
liquor,  would  occafion  a  vacuum  which  would  permit  the 
water  of  the  tub  to  pafs  into  the  fia(k. 

*'  Nitrous  gas  is  a  little  heavier  than  atmofpheric  air :  its 
fpecific  gravity  is  to  that  of  air  as  105*35  is  to  100,  and  to  that 
of  diliilled  v/ater  as  13-0179  is  to  loooo.  A  cubic  inch  of 
this  fluid  weighs  0-4860 ;  and  the  cubip  foot  i  ounce  3 
fdrams  48  grains*. 

"  Nitrous  gas,  when  very  pure,  is  not  folublc  in  water; 
as  may  be  eafily  proved  by  agitating  it  in  that  liquid. 

"  It  gives  no  lign  of  acidity,  as  it  docs  not  redden  blue  ve«- 
gctable  colours;  nor  does  it  combine  witli  alkalies  unlefs  it 
be  mixed  with  air,  for  it  then  becomes  acid  by  feizingon  the 
oxvgen  of  the  air. 

"  Nitrous  gas  fpecdily  deftroys  plants  and  animals  im- 
merfed  in  it;  and  it  extinguiihes  burning  bodies,  lirit  making 
the  flame  alfume  a  green  colour. 

"  If  nitrous  gas  be  mixed  with  atmofpheric  air,  it  becomes 
red,  and  has  the  odour  of  nitrous  acid  ;  as  may  be  eafily 
proved  by  diffufing  a  little  of  it  through  the  air;  it  then  ab- 
forbs  the  oxygen  of  the  air,  combines  with  it,  and  becomes 
nitrous  acid.  This  may  be  better  fhown  by  the  following 
experiment  :• — Put  two  meafures  of  atmolpheric  air  and  then 
one  of  nitrous  <ra:»  into  a  olafs  tube  marked  in  equal  divifious 
with  a  diamond  :  the  mixture  will  immediately  become  red 
and  grow  liot ;  and  as  this  combination,  which  is  really 
nitrous  acid,  is  very  folublc  in  water,  you  will  fee  the  water 
afcend  in  the  tube  in  proportion  as  the  mixture  diilblves  in 
it,   fo  that  of  the  3   meafures  about  1  \  will  be  dilfolved,  if 

*  According  to  the  new  Fiench  fyftem,  a  eubic  diclmetrc  of  th  s  flu  d 
wi.it'^hs  I  eramme  301  inilligrammes  ;  and  a  cubic  iv.ctrc,  i  chi'iogrLin.mc 
.301  grammes  335  inilligranimcs, 
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the  air  be  of  a  good  quality.  What  remains  under  the  ga- 
feous  form  is  nothing  but  azotic  gas.  The  heat  pnxluccd  oa 
this  oecafion  is  owing  to  the  caloric  of  thefe  fluids,  which 
aHTumes  the  free  (late.  If,  inftead  of  atmofpheric  air,  vou 
mix  pure  air  with  the  nitrous  gas,  viz.  two  nieafures  of  gas 
and  one  of  pure  air,  the  rednefs  will  be  n:iieh  more  intenfe, 
the  heat  produced  far  greater,  and  the  n:ixtiire  will  beahnoll 
entirely  dilfolvcd  in  the  water. 

*'  It  niav  be  here  feen,  that  bv  means  of  this  jras  we  can 
afccrlnin  the  faUibrity  of  the  air;  for  it  combines  onlv  with 
oxygen,  or  the  l)are  of  pure  air,  which  is  the  onlv  refpirablc 
part  of  the  atmofphere.  Air  fubjedled  to  this  teft  ouoht 
therefore  to  be  confidered  as  fo  much  fitter  for  rcfpiration, 
according  as  the  quantity  of  it  abforbcd  is  greater.      ^ 

"  The  water  in  which  this  mixture  of  nitrous  gas  and  pure 
air  is  difTolved,  becomes  liquid  nitrous  acid ;  fo  much  the 
flronger  the  Icfs  it  contains  of  water,  ift,  It  reddens  blue 
vrgetabic  colours;  it  is  therefore  acid  :  2d,  This  acid  unites 
and  combines  with  alkalies,  and  forms  with  them  detojiatino- 
nitres:  it  is  therefore  nitrous  acid.  To  prove  this,  atiix  to 
the  bottom  of  a  bell-glafs  fome  concrete  carbouat  of  anmionia 
lied  up  in  a  fmall  piece  of  gauze,  and  place  the  bell  on  the 
flielf  of  a  pneumatic  tub  in  fueh  a  manner  that  the  bell  mav 
be  two-thirds  filled  with  atmofpheric  air,  while  the  othe 
third  contains  water.  If  you  then  make  nitrous  gas  to  pafs 
into  the  bell,  the  mixture  will  immediatelv  afl'nme  a  red  co-; 
lour  :  an  eflcv^  prochiced  by  the  combination  of  the  gas  w  1th 
the  refpirablc  part  of  the  air.  By  this  combination  the  gas 
has  bceouie  nitrous  acid.  You  will  then  perceive  a  great 
deal  of  white  vapours  arifing  from  the  combination  of  this 
acid  with  the  carbonat  of  ammonia.  Thefe  vapours  are  af- 
terwards eondenfed,  and  cryftallife.  The  cryitals  collected 
will  fuic  on  burning  coals,  and  therefore  are  nitre. 

*'  Oxjgaiated  Miiruitic  Gas.  ' 

"  Oxygenated  muriatic  gas,  the  dephlogifticaled  muriatic 
gcid  of  Scheele  under  a  gal'eous  form,  'is  the  muriatic  acid 
£as,  of  which  we  fhall  fpeak  hereafter,  but  fiircharged  with 
(pkVgen  and  perfectly  dephlegmated. 

'8  '  .      «  This; 
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**  This  gas  is  obtained  by  expofirig  the  niiiriatic  acid  i(j 
heat  and  evaporation  while  it  is  a6ling  on  a  fifbllance  that 
icontains  oxygen ;  fuch,  for  example}  as  the  native  oxyd  of 
tnanganefe.  If  vbu  therefore  put  50  parts  of  the  native  oxyd 
t)f  mancranefe  and  100  parts  of  muriatic  acid  into  a  glafs  re- 
tort, and  expofe  it  to  heat,  a  ftron^  femientatioh  will  be  ex* 
cited,  ulirino-  which  the  muriatic  acid  will  be  converted  into 
gas,  but  furcharged  witli  oxygen  which  it  takes  from  tjie 
oxyd  of  manganefe,  becaufe  it  has  a  great  affiYiity  for  that 
fubftance.  To  colleft  this  gas,  when  yoii  have  reafon  to 
think  that  all  the  air  in  the  tetort  has  pafled  over,  introduce 
the  beak  of  it  beldw  a  bell  filled  with  mercury  or  Water;  for 
this  ga§  does  hot  dlflolve  in  water  but  in  a  fmall  quantity, 
and  when  the  water  is  faturatfed  with  it,  the  exccfs  of  the  gasf 
\vill  pafs  into  the  upper  part  of  the  bell. 

*^  This  e;as,  then,  is  cnhipofed  bf  muriatic  acid  gas  arid  art 
fexcefs  of  oxvgen.  It  is  this  oxygeil  in  excefs  which,  though 
it  be  the  acidifying  principle,  dtpHves  it  of  the  whole,  or 
nearly  the  whole,  of  its  aciditv,  and  renders  it  lefs  foluble  in 
tVater,  This  is  a  fa6l  difficult  to  be  explained.  We  have 
have  already  faid  that  an  excefs  (if  oxygen  addfed  to  nitrous 
gas  produces  in  it  a  contrary  effe'c^l ;  for  it  gives  It  iin  acidity 
it  did  not  before  pofTefs,  and  renders  it  perfectly  foluble  in 
water,  it  AVould  be  difficult  t&  account  for  thefe  difFefent 
effecls,  but  thev  are  fa6ls  well  attefted,  which  we  ought  to 
adopt  though  igiiorant  of  the  caufe. 

'*  Oxygenated  muriatic  gas  is  hot  Invlfible  like  the  other 
gafes;  it  is  of  a  greeniih-yellow  colour,  which  renders  it 
very  perceptible:  It  has  a  (Irong  pungent  odour,  and  is 
dangerous  to  infpire,  becaufe  it  eScites  a  violent  cdugh,  and 
might  occafidti  a  hremorrhagt?. 

*'  We  have  before  mentioned  that  oxygenated  muriatic 
gas  is  ndt  acid  j  or  at  leaft  very  little  fo :  a  proof  of  this  is| 
that  it  does  not  combine,  br  at  leaft  very  littli?,  with  alkalies; 
and  that  it  has  not  force  flifficient  to  drive  the  carbonic  acid 
from  the  different  bafes  with  which  it  is  combined  :  in  effect 
produced  by  all  the  known  acids^  however  weak  •  befideSj  it 
does  not  redden  blue  vegetable  colours,  as  it  would  do  if  it 
were  acid.     It  liowever  dcUroys  not  only  blue,  but  aU'o  all 
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the  other  vegetable  colours,  and  convorls  thcni  into  white. 
It  deprives  «il  flowers  of  their  colour,  and  bleaches  clolhj 
yeilow  wax,  filk,  8cc*  It  is  bv  means  of  its  excels  of  oxygtB 
that  it  produces  thefe  effefts;  and  by  lofing  its  excefs  of  ox- 
\geu  it  returns  to  the  ftate  of  finiple  muriatic  acid  gas,  which 
is  then  entirely  foluble  in  water. 

"  Oxygenated  muriatic  gas  extinguiflies  burning  bodie>, 
and  fpeedily  Uedroys  animals  iunnerfed  in  it* 

"  'lliis  gas  lias  the  property  of  decompofing  ammonia  ; 
iis  excefs  of  oxygen  combines  with  the  hydrogen  of  ihe  am* 
monia  (which  is  compofed  of  one  part  of  hvdrogen  and  fix  (>f 
azot)j  and  for^ns  waler^  while  the  azot  is  left  free. 

'*  Oxygenated  muriatic  gas  is  not  fo  folul)le  in  water  ns 
tkc  plain  muriatic  acid  gas,  which  can  in  no  manner  be 
coUeeled  over  water  :  it  is,  however,  Iblubltt  in  it  to  a  certain 
degree,  and  then  tonus  Wqiud  oxiygc/iated  murujt,  which  is 
the  real  folvcnt  of  gold,  plalina,  8cc.  as  may  be  proved  bv 
putting  into  that  liquor  fome  gold  leaf,  which  will  be  fpeedil) 
dilTolvelb 

'*  In  the  nilro-muriatic  acid  it  is  the  agent  that  dinblvo* 
gold,  for  that  acid  is  a  mixture  of  muriatic  acid  and  nitric 
acid.  In  this  mixture  the  muriatic  acid,  the  radical  of  wJiicli 
has  a  great  affinity  for  oxvgtn,  combines  with  the  oxygen 
of  the  nitric  fteid,  and,  by  thefo  means,  becomes  oxygenated 
muriat,  and  the  bafc  of  the.  nitric  acid  remains  free  ;  fo  that 
in  this  liquor  no  more  acid  perhaps  is  left.  The  nitric  acid 
has  loft  its  acidity  by  lofing  its  oxygen,  and  the  muriatic 
acid  has  loft  its  acidity  by  combining  with  the  oxygen  of  the 
nitrie  acid.  Thefe  are  two  facls  which,  as  already  faid,  are 
difficult  to  be  explained; 

"  The  oxvgcnated  muriat  is  gradually  decompofcd  by  the 
contact  of  light  which  difengages  its  excefs  of  oxvgcn.      Ky 
lofing  this  excefs  of  oxygen  it  paflcs  to  the  ftate  of  pure  mu- 
riatic acid;  and  the  oxygen  thus  difengaged  combining  with, 
caloric,  forms  pure  air,  called  o.vygcn  gas," 
An  Epitome  qfChemy/ry.    By  WWW&m  Henry.  Small  i2vto. 
Johnfon,  St.  Paul's  Church-Yard. 
THIS  valuable  little  volume  is  divided   into  ilirce  parts. 
Tart  I.  intended  to  facilitate  to  the  ttndent  the  acqnifHron 
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m  chemical  knowl^^oe  by  minute  inftruc^ions  for  the  per- 
formance of  experiments. — Part  II.  Directions  for  the  ana* 
lyfes  of  mineral  waters,  of  earths  and  Hones,  of  ores  of  me- 
tals, and  of  mineral  bodies  in  general. — Part  III.  Initruc- 
lions  for  applying  chemical  tefls  and  re-agents  to  various 
ufeful  purpofes.  The  plan  and  oljje^ls  of  the  work,  as  t^C 
author  himfelf  obfervcs,  are  fufficientiy  diftinct  from  every 
other  compendium  of  chemiftrv  to  authorife  its  addition  to 
the  extenfive  lift  of  elementarv  works.  Ortc  ohje6l  propofed 
to  be  fuhillc-d  by  this  epitome  is,  "  that  it  may  ferve  as  a 
companion  to  the  colle6lions  of  chemical  fubftances,  which 
the  author,  by  the  repeated  applications  of  ftudents  of  this 
fcience,  has  been  induced  to  fit  up  for  puhlic  fale.  The 
utility  of  thefe  coUecllons  has  hitherto  been  limited  by  the 
want  of  a  concife  hut  compreheiifive  code  of  inrtruclions  for 
their  ufc.  With  the  concurrent  aid  of  the  firft  part  of  this 
work,  and  of  a  correfjiondinn;  cheft  of  chemical  re-a<jenls, 
the  labours  of  the  ftudent  cannot  fail  to  be  much  facilitated  ; 
for  one  of  the  principal  difficulties  m  Itudving  chemiftrv  ex- 
perimentally, is  the  ac(]ui{itton  of  a  great  varietv  of  fubftances, 
many  of  whicli  are  not  eafy  of  attainment." 

The  ;-i)l!(nving  extracts  rcfpecling  the  methods  for  afcer- 
taiuing  the  purity  of  chemical  preparations,  Sec.  are  from 
Part  ill. 

^Icct'tc  Add — ytclJum  Acelnfum  of  the  'London  Vharmacopopia. 
Radical  or  concenlratcd  Vinegar. 

*'  This  acid  is  often  cqntaminatccj  by  fulpl\ureous  an^ 
fulphuric  acid.  The  firft  may  be  known  by  drawing  a  littlr 
of  the  vapour  into  the  lungs,  when,  if  the  acid  be  pure,  no 
unplcafuat  fenfalian  v. ill  be  felt;  but,  if  fulphurequs  acids  he 
contained  in  the  acetie,  it  will  not  hW  tq  be  difcovcred  in  thi* 
rnqde.  The  fulphuric  acid  is  deteclod  by  muriated  barytes  ; 
copper  by  fupcrrfaiiiration  wjlh  pure  ammonia;  and  lead  by 
fulphuret  of  ammonia. 

"  The  fpecific  gravity  of  this^acld  (hould  be  1050  at  lead. 

'«  Acct^is  Ac'id—A^ifum  DlfllUatuniy   P.  L,     D'ljWed 
Vinegar. 

•'  If  visegar  be  diuiUed  in  copper  veffels,  it  can  hardly  fail 
:M  m  2  being 
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being  contaminated  by  that  mptal ;  and  if  a  leaden  wortnffc- 
ufed  for  its  condenfation,  fome  portion  of  le^  will  certainly 
be  dilTolved.  The  fomier  metal  will  appear  on  adding  an 
cxcefs  of  folution  of  ammonia;  and  lead  will  be  detected  bv 
the  fulphurated  ammonja,  or  by  water  faturatpd  with  fulphui* 
ated  hydrogen. 

"  It  is  not  unufr.al,  in  order  to  increafe  the  acid  tafte  of 
\incgar,  to  add  fulphuric  acid.  This  acid  may  be  immedi- 
ately difcovered  by  fi)lutions  of  barytes,  which,  when  vinegar 
tas  been  thus  adulterated,  throw  down  a  white  precipitate." 

*'  'Carhonat  of  Totajh—Kali  Frcparatum^  P.  L. 

"  The  (ah  of  tartar  of  the  fliops  generally  contains  fulphat 
and  niuriat  of  potafli,  and  filiccpus  and  calpareous  earths.  It 
ihould  diflblve  entirely,  if  pure,  in  twice  its  weight  of  cold 
water;  and  any  ihing  that  remains  undiflTolved  mav  be  re- 
garded as  an  impurity.  Sometimes  Qne:fourth  of  foreigi^ 
admixtures  may  thus  be  detected,  the  greater  part  of  which 
is  fulphat  of  potalli.  To  afcertain  the  nature  of  the  adultera- 
tion, diflolve  a  portion  in  pure  and  diluted  nitric  acid.  The 
filiceous  earth  only  will  remain  undiflblved.  Add,  to  oiie 
portion  of  the  folution,  nitrat  of  barytes.  This  will  deleft 
fulphat  of  potafh  bv  a  copious  precipitate.  To  another  por- 
tion add  nitrat  of  filver,  which  will  difcover  muriatic  falts; 
and,  to  a  third,  o^alat  of  auiinonia,  whirh  will  detect  calca- 
reous earth. 

"  The  folution  of  carbonat  of  ppt^fli  (Aqua  Kali,  P.  L.) 
may  be  examined  in  a  fimilar  manner. 

'^  Sclutlon  of  pure.  Potajh—ylqua  Kali  Purij    P.  L. 

"  This  may  be  aflaycd-fbr  fulphurjc  and  muriatic  falts  by 
faturation  wjth  nitric  acid,  and  by  the  tefts  recommended  in 
fpeaking  of  carbonat  of  potafli.  A  perfedlly  pure  folution  of 
potafli  fhould  remain  tranfparent,  on  thjp  addition  of  barytio 
water.  If  a  precipitate  fliould  enfue,  \yhich  diflblves,  with 
efferv^efcence,  in  dilute  niuriatic  acid,  it  is  owing  to  the  pre- 
fence  of  carbonic  acid  ;  if  the  precipitate  is  not  foible,  it  in- 
dicates fulphuric  acid.  A  redundancy  of  carbonic  acid  i3 
^Ifo  fhown  by  an  efl'ervcfcence  on  adding  diluted  fulphuric 

acid^ 
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srcid';  and  an  excef*  of  lime,  by  a  white  precipitatCj  on  blow- 
ing air,  from  the  lungs,  through  the  foiution,  by  means  of  a 
tobacco-pipe." 

**  Mercury  or  Quiclfilver — Hjdrargus,  P.  L. 
'^  Scarcely  any  fubftance  is  fo  liable  to  adulteration  as 
mercury,  owing  to  the  property  which  it  pofTefles  of  diflTolv- 
ing  completely  fonie  of  the  bafcr  metals.  This  union  is  fo 
ftrong,  that  they  even  rife  along  with  the  quickfilver  when, 
diftilled.  The  impurity  of  mercury  is  generally  indicated  by 
its  dull  afpe6l;  by  its  tarnifliing,  and  becoming  covered  with 
a  coat  of  oxyd  on  long  expofure  to  the  air,  by  its  adhefion  to 
the  furftice  of  glafs ;  and,  when  fhaken  with  water  in  a  bot- 
tle, by  the  formation  of  a  black  powder.  Lead  and  tin  are 
frequent  impurities ;  and  the  mercury  becomes  capable  of 
taking  up  more  of  thefe,  if  zinc  or  bifmuth  be  previoufly 
added.  In  order  to  difcover  kad,  the  mercury  may  be  agi- 
tated with  a  liltle  water,  in  order  to  oxydate  that  metal. 
Pour  off  the  water,  and  digeft  the  mercury  with  a  little  acet- 
£)us  acid.  This  will  diflblve  the  oxyd  of  lead,  which  will  be 
Indicated  by  a  blackifh  precipitate  with  fulphurated  water. 
Or,  to  this  acetous  foiution,  add  a  little  fulphat  of  foda,  which 
will  precipitate  a  fulphat  of  lead,  containing,  when  <lry, 
72  per  cent,  of  metal.  If  only  a  very  minute  quantity  of 
lead  be  prefent  in  a  large  quantity  of  metal,  it  nay  be  de- 
tc(5led  by  foiution  in  nitric  acid,  and  the  addition  of  fulphu- 
rated water.  A  dark  brown  precipltale  will  enfue,  and  will 
fubfjde,  if  allowed  to  ftand  a  few  days.  One  part  of  lead 
mav  thus  be  feparated  from  15,^^63  parts  of  mercur)*.  Bif- 
muth is  detefted  by  ppuring  a  nitric  foiution,  prepared  with- 
out heat,  into  diflilled  water;  a  white  precipitate  will  appear, 
if  this  metal  be  prefent.  Tin  is  manifcfted,  in  like  manner, 
by  a  weak  foiution  of  nitro-muriat  of  gold,  which  throws  down 
a  purple  fediment;  and  zinc,  by  expofing  the  metal  to  heat." 

*'  Made  oj'dc  feeing  the  Adult  eralion  ofVotaJbee,  Vcarlafoct^ 

and  Barilla. 

**  Fpw  objecls  of  commerce  are  fophifticated  to  a  greater 

extent  than  the  alkalies,  to  the  great  lofs  and  injury  of  the 

|)|eacher,  the  dyer,  the  glafs-makcr,  the  fuap-boiler,  and  of 

9  ^  ■  *11 


47^  Avw  Puh/icafion.f. 

»)}  orher  artifis  who  are  in  the  habit  of  eniproying  -thcfe 
/uhftances.  In  the  firft  part  of  this  work  I  have  already  civeu 
nilcs  for  difcovenng  fuch  adulterations ;  and  to  what  has  becrt 
h\d,  I  apprehend  it  is  only  ueceflary  to  add  the  direftions  of 
Mr.  Kirwan,  intended  locft'ed  the  fame  end,  but  differing  in 
the  mode.  They  are  tranfcribed  from  his  paper  entitlec^ 
*  Experiments  on  the  Alkaline  Subftances  nfed  in  Bleach- 
ing.'— See  Traufa^tions  of  the  IriQv  Academy  for  1789. 

"  To  difcover  whether  any  cjqantity  of  fixed  alkali  worth 
atte,ntion  exifls  in  any  faline  compound,  dillolve  one  ounce  of 
it  in  boiling  water,  apd  into  this  fqlytion  let  fall  a  drop  of  a 
folutlon  of  fublimate  corrofue ;  this  will  be  converted  into  a 
brick  colour,  if  an  alkali  be  prefent,  or  into  a  brick  colour 
mixed  withvyellow,  if  the  fubdance  tried  contains  lime. 

"  But  the  fubftanees  vifed  by  bleachers  being  always  im-r 
pregnated  with  an  alkali,  the  above  trial  is  in  general  fuj)cr- 
fluous,  except  for  the  purpofe  of  detecting  lime.  The  quan- 
tity of  alkali  is  therefore  what  they  fliould  chiefly  be  folir 
citous  to  determine,  and  for  this  purpofe, 

^'  ift.  Procure  a  quantity  of  alum,  fuppofe  one  pound,  rc- 
iJuce  it  to  powder,  wafli  it  with  cold  water,  and  then  put  i^ 
into  a  tea-pot,  pouring  on  it  three  or  four  times  its  wcioht  of 
boiling  water. 

"  adly.  Weigh  an  oui^cc  of  the  afli  or  alkaline  fubftancc 
to  be  tried,  powder  it,  and  put  it  into  a  Florence  flaflc  with  one 
pound  of  puvc  water  (common  water  boiled  for  a  quarter  of  an 
hour„  and  afterwards  filtered  through  paper,  will  anfvver),  if 
the  fubffance  to  be  examined  be  of  the  nature  of  barilla,  or 
potafli  ;  or  half  a  pound  of  water  if  it  contain  but  little  earthy 
matter,  as  pcarl-afli ;  let  them  boil  for  a  quarter  of  an  hour  r 
whencool,  let  the  fohition  be  filtered  into  another Florencefli.fk. 

"  ^dly.  This  being  do.ne,  gradually  pour  the  folulion  of 
aJum,  hot,  into  the  alkaline  folution  alfo  heated ;  a  precipi- 
tation will  immediately  appear;  fliakc  them  well  together, 
and  let  the  eflTcrvefccnce,  if  any,  ceafe  before  more  of  the 
alimiinous  fclution  be  added ;  continue  the  addition  of  the 
alum  untif  the  mixed  liquor,  when  clear,  turns  fyrup  of  vio- 
kts,  or  paper  tinged  blue  by  radiOies,  or  by  litmus,  red  j 
Aen  pour  the  iif^uor  and  precipitate  on  a  paper  filter  placed 


in  a  glafs  tunnel.  The  precipitated  earth  will  remain  on  the 
iiiter;  pii5ur  on  this  a  pouixl  or  more  of  hot  water  graduaUy, 
until  it  palfes  taltelcrs :  take  up  the  lilter,  and  let  the  earth 
dry  on  it  until  they  feparate  eafily.  Then  put  the  earth  iuto 
a  cup  of  Stafford flure  ware,  place  it  on  hot  land,  and  dry  the 
varlh  until  it  ccafes  to  luck  to  ghJ's  or  ironj  then  pound  it, 
;ind  reduce  it  to  powder  in  the  cup  with  a  glaiij  pelilc,  and 
keep  it  a  quarter  of  an  hour  in  a  heat  of  from  470'  to  500' .. 

''  4thly.  The  earth  being  thus  dried,  throw  it  into  a  Flo- 
rence ilaik,  and  weigh  itj  then  put  about  one  ounce  of  fpirit 
of  fait  into  another  iialk,  and  place  this  in  the  fame  fcale  as  the 
earth,  and  counterbalance  both  iu  the  opjx)(itc  l^ule :  this 
being  done,  pour  the  fpirit  of  fait  graduahy  into  theilaik  that 
contains  the  eaxlh  ;  and  when  all  effervefcence  is  over  (if  there 
be  any)  blow  into  the  flail;,  and  obferve  what  weight  mull  be 
added  to  the  fcale  containing  the  flaflcs  to  reftore  the  equili- 
brium; fubtracl  this  weight  from  that  of  the  earth,  the  re- 
mainder is  a  weight  exactly  proport'ioncd  to  the  weight  of  mere 
alkali  of  that  particular  ipecies  wliicli  is  contained  iu  one  ounce 
i)f  the  fubltance  examined  ;  all  befide  is  fuperflaoiis  matter, 

"  I  have  faid  that  alkalies  of  tho:  faiue  jpcclcs  n^iiy  ih\^ 
he  direclly  compared,  becaufe  alkalies  of  ^/i^trtv// fpecies  can- 
not but  require  the  intervention  of  another  proportion ;  and 
.the  reafon  is,  bteaufe  ^^/^j/ quai.t  ucs  of  alkalies  of  different 
fpeeies  precipitate  7//76-^7^fz/ quantities  of  earth  of  aUuu..  Thus 
100  parts,  by  weight,  of  mere  vegetabU  alkali  precipitate  78 
of  earth  of  alum;  but  joo  parts  of  ynineral  alkali  precipitate 
170,8  parts  of  that  earth.  Therefore  the  precipitation  of  78 
parts  of  earth  of  alum  by  vegetable  alkali  denotes  as  much  of 
this  as  the  precipitation  of  170,8  of  that  earth  by  the  mineral 
alkali  denotes  of  the  mineral  alkali.  Hence  the  quanlilies  of 
alkali  in  all  the  different  fpeeies  of  pot-alhes,  pearl -a  (lies,  weed 
or  vvood-alhes,  may  be  immediately  compared  by  the  above 
ttii:,  as  they  all  contain  the  vegetable  alkali :  and  the  different 
kind  of  kelp  or  kelps  manufattured  in  different  places,  and 
the  ditierent  forts  of  barilla,  may  thus  be  compared,  becaufe 
they  all  contain  the  mineral  alkali.  But  kelps  and  pot-a(lies, 
■es  they  contain  ditlcrent  forts  of  alkali,  can  only  be  compared 
together  by  means  of  tlie  proportion  above  indicated." 

[To  Lc  continued.] 
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.T  the  meeting  of  this  learned  body,  on  the  25th  of 
March,  there  wa.s  read  an  hiltorical  and  anatomical  account 
of  a  dubious  amphibious  animal,  only  found  m  a  fmall  lake 
in  Carniola  :  l)y  M.  Schraderi 

On  account  of  Paiiion  and  Eafter  weeks  there  were  no 
meetings  on  the  2d  and  9th  of  April* 

On  the  17th  the  acGOunt  of  the  animal  was  concluded^ 
and  the  reading  of  a  paper^  by  Dr.  Heffchel,  containintr  ob- 
fervations  on  the  nature  of  the  fun^  was  commenced^  and 
was  continued  on  the  23d>  but  not  then  concluded;  The 
Doftor  fays  that  continued  obfervations  have  confirmed  him 
in  his  opinion  that  the  fun  is  a  magnificent  habildble  world, 
and  gives  this  paper  as  a  more  comprehenfive  view  of  the 
fubjeft  than  the  one  formerly  laid  before  the  Society,  (fee 
Philofophical  Magazine,  Vol.  V.)  and  fuch  as  a  fcries  of 
obfervations  with  an  improved  rcfleclor  has  enabled  him  id 
make;  dbferv'ations  which,  the  Do6lor  conceives,  u ill  be  of 
xitility  in  future  meteorological  refcarches.  *  The  names  al- 
ready in  Life  for  the  folar  phainomcna  he  obje6ls  to,  as  con- 
veying no  meaning ;  fuch  as  fpots,  maculae,  faculae,  pcnum^ 
bra?,  &C.J  and  willies  to  fubftituJe  for  them,  openings,  flati«> 
kraucles,  ridges,  nodules^  dimples,  punctures.  The  open- 
ings are  what  were  denominated  fpots,  atid  he  conceives  are 
caufed  by  an  claftic  hut  not  a  luminous  gas  being  difeugaged 
from  the  fun  and  driving  away  the  luminous  fluid,  whi-'h  en- 
ables us  to  behold  his  body.  Flats  arc  what  are  ufually  called 
|jenumbr«e,  and  arc  depreflions  bcloW  the  gencraf  furface  of 
tbe  fun^.  but  not  fo  deep  as  the  body  of  it.  Krancles  are 
irregular  elevations  and  depreflions  which  cover  the  whole 
dilk  of  the  fun.  Ridges  ar^  elevations  above  the  general  fur- 
face  of  the  fun  :  ridges  generally  accompany  openings.  This 
paper  contains  maily  mod  citriotig  obfervatiorts  on  the  altera- 
tions and  pafling  into  one  another  of  thefe  appearances)  but 
as  the  reading  of  the  paper  is  not  yet  finifhed,  we  forbear 
llaling  any  more  at  prcfeut. 

ROYAL 


Rojal  fnjlitute  of  Great  Britain.  28 1 

ROYAL  INSTITUTE  OF  GREAT  BRITAIN. 

It  muft  give  pleafure  to  our  readers  to  learn  that  this  new 
and  ufeful  inftitiition,  the  objeft  of  which  is  the  application 
of  fcience  to  the  common  purpofes  of  life,  may  be  now 
confidered  as  fettled  on  a  firm  bafis.  The  lectures  of  Dr. 
Garnett  have  been  fuch  as  to  do  equal  honour  to  the  inftitu- 
tion  and  the  profeflbr,  and  have  been  well  attended. 

We  have  alfo  to  notice  a  courfe  of  lectures,  juft  com- 
menced at  the  inliitution,  on  anew  branch  of  philofophy— 
we  mean  the  Galvanic  phaenomena.  On  this  interefting 
branch  Mr.  Davy  (late  of  Briftol)  gave  the  firft  le6lure  on 
the  25th  of  April.  He  began  with  the  hiftory  of  Galvanifm, 
detailed  the  fucceflive  difcovcrics,  and  defcribed  the  different 
methods  of  accnmulatino;  jralvanic  influence.  Poliftied 
plates  of  different  metals,  and  the  effect  of  their  lying  to- 
gether in  conta6l  with  water  and  air,  were  exhibited.  Air 
is  abfolutely  ncceflary  to  the  oxydating  procefs.  He  ob- 
ferved  that  it  was  difficult  to  prove  that  hydrogen  was  given 
out  in  the  decompofition  of  water  in  this  way,  and  that  it 
feemed  rather  probable  that  alkali  was  formed.  Me  fliowed 
the  effects  of  galvanifm  on  the  legs  of  frogs,  and  exhibited 
fome  interefting  experiments  on  the  galvanic  effects  on  the 
folution  of  metals  in  acids. 

By  fome  recent  experiments  of  this  ingenious  chemift  it 
appears,  that  with  one  kind  of  metal  only,  more  powerful 
effects  may  be  produced  than  with  two  as  heretofore  em* 
ployed }  but  in  this  cafe  there  muff:  be  more  than  one  liquid 
interpofcd  between  the  plates.  Mr.  Davy  ffa  es  that  copper, 
for  example,  and  difcs  of  cloth  or  paftcboard  moiitened  with 
diluted  nitrous  acid,  and  folutious  of  muriat  of  foda  and 
fulphuret  of  potaffi,  (and  arranged  in  the  order  in  which 
we  have  named  them,  viz.  copper,  nitrous  acid,  muriat  of 
foda,  fulphuret  of  potaili,  copper,  nitrous  acid,  &c.)  give 
much  more  fenfible  flioclcs  than  the  pile  as  at  firft  con- 
llructed. 

Sir  Jofeph  Banks,  Count  Rumford,  and  other  diftinguiflied 
philofophers  were  prcfent.  The  audience  w^ere  highly  gra- 
tified, and  teftified  their  fatisfa6tion  by  general  applaufe. 
Mr.  Davy,  who  appears  to  be  very  young,  acquitted  himfelf 
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admirably  well :  from  the  fparkling  intelligence  of  his  eye, 
his  animated  manner,  and  the  ioui  enjlmble,  we  have  nu 
doubt  of  his  attaining  a  diitingulflied  eminence. 

The  fccond  leiture  was  given  on  the  28ih,  and  the  others, 
to  the  number  of  live  in  all,  are  to  be  delivered  on  the 
Tuefday  and  Saturday  evenings  till  completed. 

Br.ITlSH   MTNEnALOGICAL  SOCIKTY. 

Thfs  ufeful  body  has  lately  circulated  the  following  notice  • 
"  To  Farmers  and  Pcrfons  eyigagcd'tn  Experiments  on  jigrieiilture. 

'^  The  immenfc  importance  which,  at  all  times,  and  par- 
ticularly at  prefent,  is  attached  to  improvements  in  agricul- 
ture, and  the  liberal  encouragement  to  experiments  in  \.W. 
art  of  cultivating  the  land  oflTcrcd  by  the  patriotic  views  of  the 
Board  of  Agriculture,  have  ren»!ercd  it  a  dcfirable  object  to 
aflift  the  inquiries  of  the  farmer  in  that  part  of  cxpcrlmenlal 
chemiftry  which  determines  the  nature  of  foils  by  an  analyfi» 
of  their  feveral  contents. 

*'  The  Britifli  Mineralogical  Society,  having  of  late  in- 
creafed  the  number  of  their  members,  find  themftlves  en- 
abled to  extend  the  plan  of  their  inftitution,  from  the  ana- 
lyfis  of  minerals^  in  the  ufual  fcnfe  of  the  term,  to  that  of 
the  various  foils  which  are  made  the  bafis  of  ngricultural 
operations. 

*'  They  therefore  give  this  public  notice  that  they  will 
examine,  free  of  expcnfe,  all  fpecimens  of  earths  or  foils, 
with  a  view  of  determining  the  nature  and  proportion  of 
their  different  contents,  with  as  much  accuracy  as  fliall  fecm 
requifite. 

*'  They  require,  however,  that  the  perfons  fending  fpctl- 
mens  fhall  comply  with  the  following  conditions  : 

**  That  the  fpecimen  be  about  three  or  four  pounds  'ny 
weiffht,  inclofed  in  a  deal  box  properly  packed  with  hay, 
and  along  with  it  an  account  be  added  of  tlic  pariOi  and 
county  from  which  it  is  procured,  the  name  of  4 he  fender 
and  his  addrefs  per  poft,  and  an  anfwer  to  the  following 
queries What  is  the  depth  of  (he  foil? — What  the  na- 
ture of  the  fub-fdil  ?  is  it  on  a  hill  or  level  ground  ?  and,  If 
the  former,  what  is  the  afpci^l  ? — how  near  to  any  river  or 
^  ft  ream  ? 
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frream  ?  — and  is  the  foil  itfelf  dry  or  fpringy  ? — what  is  the 
rotation  of  crops  which  it  ufually  bears? — has  it  ever  been 
limed  or  had  any  other  earth  laid  on  ? Any  other  parti- 
culars worthy  of  notice  may  alio  be  added,  and  a  Ipecimen 
of  the  fub-foil  fliould  alfo  he  inclofed. 

"  Before  the  fpecimen  is  packed  up,  it  (hould  be  gently 
dried,  cither  in  the  fun  or  in  anv  warm  place,  for  a  few  days, 
but  miift  on  no  account  he  heated  over  a  fire. 

"  The  box  containing  the  fpcciniens  muft  be  fent,  carriage 
paid,  to  Mr.  W.  IJ.  Pepvs  Jun.  No.  24,  Poultry,  London. 

"  The  Society  intend,  if  confiftent  with  their  other  occu- 
pations, to  return  the  refult  of  the  analyfis  within  two  months 
of  the  arrival  of  the  fpecimen." 

"  London,  April  16,  iKoi.'' 

TEYLEr's   second   society  at  HAARLEM. 

Tliis  focicty  has  propofed  the  following  prize  fubjecl: 

A  view  or  delineation  fupported  bv  fufficient  proofs  and 
illuftrations  of  what  peculiarly  chara6tcrifes  the  eighteenth 
century  in  regard  to  improvements  ia  fcicnce  and  morals 
in  comparifon  of  preceding  centuries.  The  foeiety  requires 
that,  agreeably  to  what  has  been  formerly  announced,  the 
candidates  will  examine  and  point  out  whether  the  principal 
nations  of  Europe  during  the  eighteenth  century  have  made 
any  progrefs  in  the  above  refpeft  ?  Should  this  be  anfwercd 
in  the  aRirnialivc,  it  is  required  to  kuow  in  what  this  pro- 
grefs confiftsf  If  anfwcred  in  the  negative,  to  what 
caufes  is  this  want  of  progref:>  to  be  afcribed  ?  The  focicty 
confequcntly  requires  to  know :  Whether,  and  how  far  in 
general,  that  part  of  mankind  whofe  hiftory  is  beft  known 
have  advancpd  in  rtial  knowledge  and  moral  improvement. 

The  focicty  promifcs  to  the  perfon  who  (hall  fend  the 
beft  anfvver  to  thefe  qucftions  before  the  id  of  April  1802^ 
a  golden  medal  of  the  value  of  400  florins. 

The  foeiety  alfo  renews  the  prize  queftion  for  the  year 
1799,  refpecting  the  aqueous  phenomena  of  the  atmofphere^ 
no  fatiffactory  anfwer  to  which  has  been  yet  received,  and 
promifes  for  the  bed  anfwer  fent  in  before  the  fame  period^ 
a  like  prize  of  400  florins.     This  qucQion  is  as  follows  : 

N  n  2  As 
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As  it  is  of  the  greateft  importance  to  every  branch  of 
natural  philofophy,  that  the  prefent  ftate  of  our  knowledge 
refpecling  them  fhould  be  clearly  explained,  and  that  every 
thing  proved  by  experiment  fhould  be  carefully  feparated 
from  what  is  fupported  only  by  hypothefis,  the  focicty  re- 
quires to  know : 

What  is  the  prefent  ftate  of  our  knowledge  in  regard  to 
aqueous  phaenomena? — How  far  can  we  afcertain  from  well 
authenticated  experiments  the  caufes  by  which  water  is  re- 
ceived into  the  atmofphere  and  retained  there  in  the  form  of 
vapour  or  in  any  other  manner? — And  to  what  caufes  is  it 
to  be  afcribcd  that  the  water  retained  in  the  alniofphcrc  is 
fet  at  liberty  and  falls  down  under  various  forms  ? — Can  the 
aqueous  phsenomena  be  afcribcd  to  the  liberation  of  the 
water  retained  in  the  atmofphere  alone?  or  are  there  any  I 
obfervaticns  which  clearly  (l^.ow  that,  during  fome  aqueous 
phaenomena,  water  is  produced  in  the  atmofphere  ? 

The  fociety  renews  alfo  the  following  queftion,  to  which 
no  faiisfaclory  anfwers  have   been  received,    and   offers 
gold  medal  of  the  value  of  400  florins  for  the  beft  anfwer 
tranfmitted  to  the  fociety  before  the  ift  of  April  1802: 

What  do  we  know  with  certainty  refpecling  the  nourifti- 
ment  and  growth  of  plants  ?  or  how  far  can  we  determine, 
from  decifive  and  well-authenticated  experiments,  thofe  fub- 
ftances  or  matters  which  ferve  in  particular  as  the  pabulum 
of  plants,  and  the  manner  in  which  they  receive,  fecrete, 
and  affimilate  them? — Ho\y  much  of  the  information  given 
us  on  this  head  by  eminent  naturalifts  is  ftill  to  be  confidered 
as  doubtful  ? — By  what  experiments  might  our  knowledge 
on  this  (ubjedl  be  enlarged  or  confirmed  ?  and  what  in- 
formation does  our  actual  knowledge  of  the  growth  and 
nouriftiment  of  plants  fupply  us  with  to  enable  us  to  raife 
and  tranfplant  with  more  fuccefs  ufeful  vegetables  in  different 
kinds  of  foil  ? 

The  fociety  requires,  in  particular  in  regard  to  the  two 
firft  members  of  this  queftion,  that  the  candidates  will  give 
an  accurate  account  of  the  prefent  ftate  of  this  part  of  the. 
natural  hiftory  of  plants,  and  at  the  fame  time  make  a  dif- 

tinftion 
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tinflion  between  what  is  doubtful  and  what  has  been  fully 
proved.  By  thefe  means  this  part  of  the  queftion  can  be 
anfwered  In  a  fatisfa«?tory  manner,  though  the  branch  of 
natural  hlUory  to  which  it  belongs  may  not  be  enriched 
with  new  difcoveries. 

The  candidates  are  requeued  to  turn  their  attention  to  the 
kteft  writers  on  this  fubje(9:,  in  which  many  hints  will  be 
found  to  diredl  them  in  their  refearches,  fuch  as  F.  A.  Von 
Humboldt's  Aphorifms,  in  regard  to  the  Chemical  Phyfiology 
wf  Plants,  Leipfic  1794,  8vo. ;  and  C.  G.  Rafn's  Sketch  of  a 
Phyfiology  of  Plants,  Leipjic  1798,  8vo. 

The  anfwers  to  all  thefe  queftions  mull  be  written  in 
Dutch,  French,  Englifii,  or  German,  but  not  in  Gemian 
characters,  and  tranfmitted,  in  the  ufual  manner,  with  a 
fealed  note  containing  the  author's  name,  to  Teyler's  Infti- 
tute  at  Haarlem,  before  the  ill  of  April  1803,  that  the  prizes 
may  be  adjudged  on  the  ift  of  November  the  fame  year. 

XXXV.  M'ifcclJaneous  Articles, 

METEOROLOGr. 

X  li  E  following  curious  notice  has  lately  been  publifhed  in 
one  of  the  foreign  journals  by  Schweighaufer: — "  A  prelate 
in  the  neighbourhood  of  BPile,  having  extended  in  his  garden 
an  iron  wire  of  confiderable  length  for  the  purpofe  of  fuf- 
pending  from  it  a  moveable  mark  to  fire  at,  obferved  that, 
during  variations  of  the  atmofphere,  which  modified  a  change 
of  weather,  the  wire  emitted  a  (Ironger  or  weaker  found,  ac- 
cording to  the  nature  of  thefe  changes.  He  communicated 
this  obfervation  to  Mr.  Haas,  who  had  come  to  fee  him,  and 
who,  on  his  return  to  Bale,  having  caufed  a  fimilar  wire  to 
be  extended  in  his  garden,  obferved  the  fame  phaenomenon. 
Some  time  after,  the  celebrat-cd  Volta,  when  on  a  vifit  to 
Haas,  faw  this  new  kind  of  barometer,  and,  in  order  to  af- 
certain  the  nature  of  the  meteoric  humming  it  emitted,  ex- 
tended wires  of  different  metals  in  different  directions;  but 
found  that  no  vibration  took  place,  except  in  regard  to  thofc 

wire* 
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wires  extended  in  the  direction  of  the  meridian.  Voha,  m 
confequence  o(  this  peculiarity,  afcribed  the  phjenomenon  to 
the  magnetic  fluid,  and  fpeaks.  of  it  in  his  works.  I  do  not, 
however,  know  that  this  new  effeft  of  a  fluid  fo  tiniverfalfy 
diffufed  has  been  fufficiently  examined, 

**  Mr.  Haas  Jan.  informed  me  that  the  wires  ought  at  leafl: 
to  be  a  hundred  feet  in  length  (thofe  of  his  fiuher  were  about 
three  hundred),  and  that  they  mufl:  be  ftrctched  as  much  as 
poflible:  they  do  not  found  till  they  have  been  cx]iofed  to  the 
air  for  feveral  weeks.  Mr.  Haas  fen.  had  extended,  for  fome 
time,  fourteen,  of  different  fizes,  which  crnitted  fometimcs 
\tx\  agreeable  founds." 

Humboldt  at  Caraccas,  in  South  America,  has  made  fome 
interefiing  obfcrvations  on  the  motion  of  the  barometer  near 
the  equator.  '*  I  have  read,"  fays  he,  '*  in  the  Tranfaftions 
<yf  the  Bengal  Society,  that  the  barometer  rifcs  and  falls  there 
regularly  every  twenty-four  hours.  Here,  in  South  America, 
ks  matioii  is  more  aftonifliing.  There  are  four  atniofpherical 
tides  every  twenty-four  hours,  which  depend  only  on  the 
attraction  of  the  fun.  The  mercury  falls  from  9  o'clock  in 
the  naming  till  4  o'clock  in  the  evening.  It  rifes  from  4  till 
ij  o'clock;  it  falls  from  11  o'clock  till  li^lf  paft  4  in  the 
morning;  it  reafcends  from  that  time  till  9  o'clock  :  neither 
V  inds,  ftori^is,  nor  earthquakes,  have  any  influence  on  \\\\s. 
fuotion."^  This  facl  goes  a  great  way  towards  proving  the 
ccncral  truth  of  Mr.  Howard's  theory,  given  in  ihe  Philo* 
fophical  ^Magazincj  Vol,  VH* 

GASEOUS  GXYD  OF  CARBON. 

This  iiame  is  given,  by  Mr.  Cruickfliank,  of  Woolwich, 
to  the  inflammable  gas  liberated  fri)m  a  mixture  of  forge  -fcalcs 
ftf  iron  and  charcoal,  the  production  of  which  has  been  held 
fcv  Dr.  Prieflfev  as  a  proof  of  the  truth  of  the  phlogiftic  theory, 
as  water  could  not  be  fuppofed  prefent  to  afliit  in  producing 
the  cas  by  being  decompofed. 

Iffcalesof  iron  and  charcoal,  both  previoufly  ignited  to, 
drive  off  every  kind  of  moifture,  be  introduced  into  a  coated 
gTafs  retort,  or  into  an  iron  one,  and  the  retort  be  expoferf, 

conne6lc<l 
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connected  with  a  pneumatic  apparatus,  to  a  red  heat,  aquan- 
tjiv  of  a  gas  comes  over  whicli  bums  ia  a  manner  fimilar  to 
the  hydrocarbonats.  It  confilts  of  about  one  part  of  car- 
bonic acid  and  fix  parts  of  a  fpecies  of  inflammable  gas  which 
Dr.  Prieftley  confiders  as  a  fpecies  of  hydrocarbonat. 

A  mixture  of  trray  oxyd  of  iron  (forge- li-ales)  and  carbonat 
uf  barytes  by  fimilar  treatment  gives  alfo  an  inflammable  gas, 
which  Mr.  Cruickfliank  finds  to  confill  of  carbonic  acid  gas 
2 1  parts,  and  gafeous  oxyd  of  carbon  one  part. 

Mr.  Cruickfliank  obtained  a  fimilar  gas  from  mixtures  of 
clvarcoal  and  fubhmed  oxyd  of  zinc,  red  oxyd  of  copper,  li- 
tharge, niinganefe;  and  concludes,  that  all  metallic  oxyds 
capable  of  enduring  a  red  heat,  being  treated  with  charcoal, 
will  yield  not  only  carbonic  acid  but  a  fpecies  of  inflainniable 
gas ;  that  the  oxyds  which  retain  their  oxy<2;en  moft  obfti- 
nately  yield  moit  inflammable  gas,  and  thofe  which  part  with 
it  readily  moft  carbonic  acid.  The  latter  comes  over  chiefly 
at  the  beginning,  and  the  inflammable  gas  towards  the  conclu- 
fion  of  the  procefs. 

Mr.  Cruicklhatlk,  having  repeatedly  waflicd  this  inflam- 
mable air  with  lime  water  to  feparate  the  carbonic  acid,  fbimd 
it  to  be  only  a  very  little  lighter  than  common  air,  that  is  tu 
fay,  in  the  proportion  of  about  22  to  23  j  the  common  iiydro- 
carbonats  are  not  more  than  half  that  weight.  Having  en- 
deavoured to  eftimate  the  quantity  of  pure  oxvgen  necclTary 
to  faturate  it,  after  feveral  trials  he  found  that  four  meafi;rei 
of  it  and  i.vo  of  oxygen,  exploded  in  a  ftrong  glafs  jar  over 
mercury  by  means  of  the  elc«Slric  fpark,  were  reduced  to  3', 
which  by  agitation  with  lime  water  were  proved  to  be  car- 
bonic acid,  except  about  ~  of  a  mcafure  which,  by  the  nitrous 
teft,  was  pure  o\)gcn:  hence  it  would  appear  that  eight 
meafurcs  of  the  gas  require  3  [  meafures  of  pure  Oxygen  gas 
to  faturate  them,  and  produce  by  their  combination  fix  mea- 
fures of  Cfirbonic  acid  gas*  with  a  little  water.  Six  meafurc? 
of  carbonic  acid  gas  require  for  their  produdion  at  kafl  fevcn, 
rneafu.rus  of  pure  oxygen  inftead  of  3 ',  the  quantity  made  ufe 

'  HydsD-carbonats  mixed  wirh  oxygen  a:id  exploded,  are  increafcd  in 
vp]usfie  iiilicad  ofhan^  diminiUitd,  is  is  the  cafe  wi:h  this  gafejus  oxyd 
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of  in  the  prefent  cafe;  and  therefore  Mr.  Cruickfhank  infers, 
^ith  juftice,  that  the  other3?  mud  have  been  originally  com- 
bined with  the  gas,  conftituting  it  a  gafeousoxyd;  and  hence 
it  appears  that  this  gas  bears  the  fame  relation  to  carbonic 
acid,  that  nitrous  gas  does  to  the  nitrous  acid. 

This  gafeous  oxyd  feems  to  owe  its  origin  to  a  decompofi- 
tion  of  carbonic  acid  at  a  high  temperature;  for  it  may  be 
obtained  from  a  mixture  of  iron  fiUngs  and  carbonat  of  iime 
iuftead  of  gray  oxyd  and  charcoal,  and  in  more  abundance. 
Twenty  parts  of  the  gas  fo  obtained,  freed  from  carbonic  acid, 
mixed  with  eight  parts  of  oxygen,  and  fired  over  mercury  by 
the  ele^lric  fpark,  the  whole  was  reduced  to  18  or  19  part^, 
which  were  found  to  be  carbonic  acid,  being  totally  abforbed 
by  lime  water;  it  contains  neither  water  nor  the  bafis  of 
water :  that  obtained  by  means  of  charcoal  yields  water,  ow- 
ing to  the  hydrogen  which  enters  more  or  Icfs  into  the  com- 
pofition  of  all  common  charcoal. 

None  of  the  known  hydrocarbonats  are  fimilar  in  their 
properties  to  the  gafeous  oxvds  of  carbon,  being  much  lighter 
and  yielding  afar  lefs  proportion  of  carbonic  acid  when  com- 
bined with  oxygen.  They  confifl  of  carbonic  acid  united 
with  or  held  in  folulion  by  hj-drogen ;  but  the  gafeous  oxyds 
are  nothing  but  carbon  united  with  or  held  in  folution  by 
oxygen,  and  rendered  gafeous  by  caloric.  In  their  produ6lion 
from  a  melallio  oxvd  the  metal  is  found  revived,  its  oxycren 
having  gone  into  the  compofition  of  the  gafeous  oxyd  and 
acid  ;  and  from  their  production  by  th€  dccompofition  of  the 
fame  acid,  (as  when  chalk  and  iron  filings  are  employed)  it 
would  appear  that  carbonic  acid,  when  at  a  high  tempera- 
ture, rnay  be  decompofed  by  any  fixed  fubftance  whidi  has 
a  ftrong  affinity  for  oxygen.  Thus  the  (-bjeilions  to  the  new 
f)-(tem  of  chemiftry  advanced  on  this  head  by  Dr.  Prieillcy 
feem  to  have  bqen  fufHciently  anfwered  by  Mr.  Cruickfhank; 
and  the  prefence  of  hydrogen  or  water  feems  by  no  means  ne- 
ceflarr  to  the  produ6lion  of  thefe  gafeous  oxyds  *. 

*  Thofe  who  with  to  perufe  a  full  account  of  Mr.  Cruickfhank's  in* 
tertftinu;  experiments  on  this  fubjcdt,  ate  riferred  to  Mr.  Nicholfoa's 
]ourtii],  Vol.  V.  April  i8o<. 
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XXXV r.    Ohfervat'ioris  on  Mofaic,   and  the  mojl  celebrated 
IVorks  sftbat  Kind,  bdtb  antknt  and  modern  *. 

iVloSAIC  is  a  kind  of  painting  by  means  of  fmail  bits 
of  glafs,  (lone,  wood,  enamel,  and  other  fubflances  of  dif- 
ferent colours,  cemented  to  fome  furface  by  fome  fort  of 
maftlc,  and  which  may  be  executed  in  fuch  perfection  that 
at  a  little  diftance  a  common  eye  would  take  it  for  real  paint- 
ing. The  common  name  mofaic  comes  from  the  Italian 
viufa'ico,  derived  from  the  Greek  word  mufakionf  ufed  in  the 
lower  ages  to  denote  thofe  kinds  of  works  called  in  Latin 
7nujl-vutn. 

Though  this  kind  of  painting  was  very  common  among 
the  anticnts,  Pliny  fpciiks  neither  of  works  in  mofaic  nor  of 
artifts  who  exercifed  it.  We  cannot  judge,  therefore,  of  the 
Hiechanifm  of  the  art  but  from  the  manner  in  which  it  is 
executed  by  the  moderns,  and  from  the  antient  monuments 
of  this  kind  wnich  have  been  prefetved.  To  conllruft  works 
in  mofaic,  the  artift  firfl  forms  a  ground  of  flat  ftones,  bor- 
dered with  bands  of  iron  and  I'urrounded  with  a  folid  rim  of 
Hone.  This  ground  is  covered  with  thick  maftic,  in  which 
the  coloured  pieces  of -glafs,  ftone,  Sec.  are  implanted  accord- 
ing to  the  defign  traced  out  on  the  ground;  and  during  his 
labour  the  artift  has  before  him  the  painting  he  intends  to 
copy.  This  maflic  acquires  the  hardnefs  of  ftone,  and  when 
the  whole  has  fufficient  confiftence  it  is  poliflied  in  the  fame 
manner  as  glafs.  As  the  fplendour,  however,  which  mofaic 
then  acquires  prevents  the  defign  from  being  accurately  di- 
ftinguidied,  large  works  intended  to  be  viewed  at  a  diftance, 
fuch  as  thofe  placed  in  ceilings,:cupolas,  Sec.  are  not  poliflied. 
The  art  has  been  dilcovered  of  siving;  to  the  colour  of  the 
glafs  as  many  diflerent  fliades  as  are  neceflary  for  executing 
paintings  of  every  kind.  The  artill  in  mofuic,  while  at  work, 
iias  the  pieces  of  glafs,  marble.  Sec.  ranged  in  cafes  according 

'-    From  Mu^azif!  Encjdopidique,  Vol.  VI.  No.  22, 
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to  their  tlilTerent  fhades,  like  a  printer's  tvpcs.  The  art  of 
making  niofaics  in  relief  is  iiiid  to  have  been  invented,  fcverat 
years  ago,  by  Ponijieo  Savini,  of  Urbino.  Archcnholz,  in  his 
Picture  ot  Italy,  all'erts,  however,  that  no  work  of  importance 
was  ever  executed  accordii>g  to  this  metlwd.  Some  have  alfo 
tried  to  faw  through  niofuic  works  in  a  iraafverfal  dire^clion, 
in  order  to  multiply  them.  According  to  Bjornllahl,  in  the 
fccond  volume  of  his  Travels,  Pompeo  Savini  was  the  firlt; 
perfon  who  tried  thi^  method  at  Ptomc.  It  appears  that 
pavements  in  coarfe  molaic,  executed  among  the  antients, 
were  not  made  at  the  fume  period  as  tlvofc  of  more  delicate 
workmanfhip.  The  place  where  it  was  neceilary  to  implant- 
thc  niofaics  were  in  the  former  left  more  delicately  termi- 
nated. Thus  at  Hcrculaneum,  according  to  Wiiikclnian, 
there  was  found,  in  the  middle  of  a  eoarfe  mofaic  pavement, 
a  portion  of  niofaie  of  more  delicate  workmanfhip,  which  did 
not  adhere  to  the  reft,  aivd  which  oi>ly  had  a  relation  to  it. 

It  appears  that  the  origin  of  mofaic  ought  to  be  afcribcd  to 
the  different  compofitions  of  hard  ftoncs  employed  by  the 
orientals  as  ornamoit,  and  of  which  we  lind  a  (triking  ex- 
ample in  tiic  ornamcHts  of  the  high-prieft  among  tire  Jews. 
It  is  obferved  in  general  that  all  nations  among  whom  civil- 
ilation  has  made  little  progrefs  are  fond  of  iplendid  and  varie- 
gated colours  :  wic  find,  therefore,  th;it  mofaic  was  in  great 
edecm  during  the  firft  centuries  of  the  French  monarchy, 
as  is  proved  bv  the  mofaics  with  which  Clovis  caufed  the 
church  of  St.  Peter  and  St.  Paul,,  at  prefent  that  of  Sainte- 
(jenevicve,  and  the  tomb  of  Fretlegoatlay  to  be  ornamented  ; 
and  hence  it  became  ufual  to  cover  furfiiccs  with  coloured 
bodies  according  a:*  their  figures  permitted  them-  to  be  joinedy 
and  to  ornament  buildings,  pavements,  ceiling!*,  S.;e.  with 
itoncs  of  different  colour.-.  It  is  probable  that  thy  Perfians, 
Babylonians,  and  other  people  of  the  Ea(t,  whofe  countries 
al)0unded  with  liard  (tones,  were  acquainted'  with  tliis  kind 
of  embelliOiment.  They  difplayed  a  eonlidcrable  degree  oi 
intrenuitv  in  executing  lltnvers,  animals,  kc.  by  the  com- 
bination of  pieces  of  Itonc  of  diHerent  colours:  this  was  the 
extent  of  their  art;  but  it  was  the  Greeks  who  introduced 
into  \k\\i  procc.f"3  thai  taflc  and  pcifection  which  entitle  it  to 
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the  appellation  of  an  art.  Thcfc  people,  indeed,  found  means 
to  manacre  the  fliadcs  with  fo  much  dexterity,  and  to  give  to 
the  figures  and  groups  which  they  executed  fuch  order  and 
harmony,  that  at  a  diftance  they  relembled  paintings. 

This  art  was  conveyed  fron>  the  Greeks  to  the  Romans. 
Svlla  was  the  firll  among  the  latter  who  caufed  to  be  exe- 
cuted in  the  temple  of  Fortune  at  Prceneftc,  at  prefent  called 
Paltcdrina,  a  mofaic,  great  part  of  which  ftili  cxifts.  At 
firft  the  pavements  of  buildings  onlv  were  ornamented  M 
this  manner,  but  afterwards  walls  and  arched  ceilings. 
Portable  floors  for  the  tents  of  princes  and  the  commanders 
of  armies,  in  order  to  guard  againlt  moifture,  were  orna^- 
mented  alfo  in  the  fame  manner.  The  invention  of  coloured 
glafs  gave  to  this  art  a  greater  degree  of  perfeftion.  This 
material,  in  particular,  was  employed  in  the  time  of  Au- 
cuftus.  But  pieces  of  glafs  or  marble  were  (lill  of  too  large 
(ize  to  admit  of  the  (liades  being  properlv  blended,  and  con- 
fequently  of  giving  the  natural  colour  to  the  objects.  Undei: 
Claudius  the  Romans  began  to  colour  mnrble,  and  under 
Nero  to  give  it  fpots  by  an  artificial  proccfs.  -^ 

In  the  fifth  century,  when  the  arts  were  expelled  from 
Italy  by  the  invafions  of  the  barbarians,  moiaic  painting  ami 
fculpture  were  prefervcd  much  loiifrcr  among  the  Greeks  of 
Bvzantlum  for  ornamenting  the  altars  and  utenfils  of  the 
church.  Mofaic,  however,  loft  at  Conftantinoplc,  as  the 
other  arts  did,  that  eharafter  of  elevation  which  characl:erife-s 
the  monuments  of  Grecian  art :  befides,- works  of  this  kind 
were  executed  with  pearls  and  precious  ftones,  whereas  the 
antient  Greeks  preferred  marble  f'oi''  mofiuc.  Towards  the 
end  of  the  13th  centurv  an  Italian,  named  Andrew  Taffi', 
learned  the  art  of  mofaic  from  one  Apollonius,  a  GYeek, 
who  decorated  with  it  the  church  of  St.  Mark,  at  X'enice, 
where  an  excellent  paveme^  by  him  is  (till  to  be  feen.  But 
in  general  thefe  works  want  dcfign,  are  iti  a  bad  tafte,  and, 
hefides,  have  a  bad  colour.  Since  that  period  this  art  has 
been  carried  to  a  high  degree  of  ^crfe6lion  in  Italv.  Poor- 
Clement  VII 1.  contributed  greatly  to  this  improvement  in 
the  17th  century,  by  caufing  all  the  interior  part  of  the  cupola 
'of  the  church  of  St,  Peter  to  he  ornairiented  with  mofaic^. 
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Among  the  artifts  employed  for  this  purpofe  the  mod  difti^- 
guifiied  were  Paul  Rofletti  and  Francis  Zucchi.    Thefe  orna- 
ments were  finilhed  in  1603.     In  the  fame  century  John 
Baptift  Calandra,  of  Vercelli,   in  Piedmont,  who  was  born 
in  1586  and  died  in  1644,  invented  a  new  maftic,  which 
greatly  contributed  to  bringing  the  art  to  perfeclion.   During 
fourteen  years  he  executed  mofaics  for  the  church  ofSaint 
Peter  at  Rome,  and  particularly  the  figures  of  the  four  fa- 
thers of  the  church  in  the  cupola,  after  paintings  bv  Lan- 
franchi,  Sacchi,  Romanelli,  and  Pellegrini.     He  copied  alfo 
the  pidure  of  the  archangel  Michael,  by  Jofeph  Cefari  j  but 
he  gave  it  too  fine  a  polilh,  fo  that  it  has  too  much  refledion. 
•Afterwards  various  artifts  in  mofaic  endeavoured  to  sive  faiih- 
ful  copies  of  the  fined  paintings ;  fuch  as  that  of  the  martyr- 
dom of  St.  Pctrouilla,  by  Guerchin,  in  the  church  of  St.  Peter 
at  Rome  ;   the  death-bed  communion  of  St.  Jerome,  by  Do- 
jneniquin,  formerly  in  the  church  of  Santo  Girolamo  della 
Carita  at  Rome,  but  now  in  the  Mufieum  of  the  Arts  at  Pari^. 
Theperfon,  however,  who  carried  this  art  to  its  higheft  decree 
of  perfection  was  Peter  Paul  de  Chriftophoris,  who  founded 
at  Rome  a  fchool  of  mofaic  in  the  commencement  of  the 
rSth  century.    He  formed  feveral  diftingui (bed  pupils,  among 
whom  were  Brughio,  Conti,  Coccei,  Fattori,  Goflbne,  and 
Ottaviano.     Alexis  Matthioli  found  out,  in  1730,  the  art  of 
making  glafs  of  a  bright  red  colour.     In  modern  times  mo- 
faic has  been  dlftinguiflied  into  two  land's  :  that  of  Rome,  in 
which  ftones  of  a  very  fmall  fize  are  employed,  which  gives 
to  works  more  delicacy  and  variety,  and  admits  the  execution 
of  great  hiftorical  paintjngs.     I^  this  manner  the  moft  beau- 
tiful paintings  of  Raphael  have  been  copied,  andClementVIII, 
caufed  the  cupola  of  the  church  of  St.  Peter  to  be  decorated 
with  mofaic  of  the  fame  kind,     His  fucceflbrs  continued  to 
caufe  other  paintings,  both  in  oil  and  in  frefco,  to  be  copied. 
According    to  Bjornllahl,  the  number  of  (hades  found  in 
thefe  mofaic^  fon^etimesexqeeds  10,000.       In   the   palace 
Borghefe   at  R(/me  there  are  fix  beautiful  mofaics,  one  of 
which   rcprefents  Orpheus  furrounded  by  animals:  it  is  faid 
to  be  compofed  of  90PO  pieces.     The  mofaic  of  Florence, 
cailni^  by  the  IXdXxaxi&.cmmeJJOf  is  executed  with  larger  4ones, 
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jfind  is  employed  for  copying  paintings  of  lefs  (ize-  The  beft 
works  of  this  kind  are  in  the  chapel  of  the  grand  duke  at 
Florence.  Several  beautiful  mofaics  of  this  kind  arc  now  iii, 
the  Mufasum  of  the  Arts  at  Paris. 

One  of  the  greatcft  advantages  of  mofiuc  is  its  refiftance  to 
every  thing  that  generally  alters  the  beauty  of  fme  paintings, 
and  the  facility  with  which  it  may  be  cleaned,  by  giving  it; 
a  new  polifh  without  any  danger  of  deftroying  the  colours. 
As  mofaic,  however,  canbe  executed  only  in  a  flow  manner, 
and  as  it  rctjuires  conliderable  expcnfe,  it  never  can  be 
brought  into  fuch  general  ufe  as  painting;  it  would  never 
even  have  attained  at  Rome  and  Florence  to  that  degree  of 
perfeftion  to  which  it  was  carried,  had  not  the  governments 
of  thejie  two  countries  defrayed  the  expeufes. 

In  modern  times  very  beautiful  mofaics  in  wood,  known 
in  England  by  the  name  of  inlaying,  in  France  by  that  of 
marqneterie,  and  in  Italy  under  that  of  taujia  or  tarjia^  have 
been  executed  in  ditferent  countries.  Philip  Brunelefchi  and 
John  de  Vanone  §t  Florqnce,  who  lived  in  the  15th  century; 
John  Marc,  of  Blois,  vyho  worked  for  the  king  of  France; 
and  Melchior  Rummer,  who  reiided  near  Heidelberg,  diliin- 
guidied  themfelves  moll  in  the  execution  of  this  fort  of  mo- 
faic. Shell-work  may  be  confidered  alfo  as  a  kind  of  mofaic. 
In  one  of  the  groves  of  Verlailles  there  is  a  mafter-piece  of 
this  kind.  Bonavita  ^lank,  dire6lor  of  the  cabinet  of  natural 
hittory  at  Wiirzbourg,  is  the  inventorof  a  new  kind  of  mofaic, 
in  which  nothing  is  employed  but  different  Ibrts  of  mofs,  and 
has  been  able  to  execute,  with  the  greatefl  fidelity,  landfcapes, 
marine  views,  volcanoes,  niins,  and  buildings.  The  beau- 
tiful collection  of  this  artift  l^as  been  exhibited  in  four  halls 
of  the  caftle  of  Wiirzbourg  fince  1794,  the  period  when  it 
was  purchafed  by  the  bilhoj). 

The  mod  beautiful  mofaics  preferved  in  the  pa.vei;iients  or 
on  the  walls  of  anticnt  buildings  are  :  ift,  That  found  in  the 
pavement  of  a  chamber  of  the  villa  Hadriani,  near  Tivoli ; 
it  reprefcnts  a  vafe  filled  with  water,  on  the  edge  of  which  are 
four  pigeons,  orie  of  them  in  the  attitude  of  drinking.  The 
*reat  merit  of  this  work  conlifts  chiefly  in  its  being  compofed 
^(  fmall  itones,  while  in  all  the  other  mofaics  paftes  of  glafs 
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arc  employed  to  obtain  thofc  fliadcs  of  colours  v.hich  do  not 
cxift  in  ftones.  It  belonged  formerly  to  cardinal  Furieiii.  It 
M'as  purchafcd,  together  with  feme  centaurs,  for  the  fum  of 
13,000  fcudi,  by  Clement  yiUl.  who  caufcd  it  to  be  placed 
in  the  Capitol.  Furietti  thought  it  to  be  the  mofaic  of  Pcr- 
gamus  mentioned  by  PJinv  ;  but  Winkchnan  has  fliown  the 
falfity  of  this  opinion.  This  mofaic  is  commonly  known 
under  the  name  of  the  Jour  pigeotas,  or  the  mofaic  of  the 
Cnpitol.  It  has  been  copied  a  great  number  of  time?,  on  a 
fmall  fcale,  for  fnuff-boxes  arrd  medallions. — 2d,  The  mofaic 
executed  by  the  order  of  Sylla  in  the  temple  of  Fortune  at 
Pr^nefte,  at  prefent  Palasftrina.  It  was  firft  publiflied  bv 
Kircher,  INIontfaucon,  and  Shaw  ;  and  afterwards  bv  the 
abbe  Barthelemy,  who  made  it  the  fubjecl  of  a  particular 
memoir,  in  which  he  efhibliflies,  that  the  fubjecl  it  reprefcnts 
5s  the  expedition  of  Alexander  to  Egypt.  Winkelman  con- 
iidered  it  as  Menelaus  and  Helen  in  Egypt.  Count  Caylu,< 
alfo  publifbed  an  engraving  of  it  in  the  lame  colours  as  the 
original.  This  mofaic,  remarkable  in  particular  for  the  light 
which  it  throws  on  the  natural  and  local  hiftory  of  Egvpt,  is 
at  prefent  at  the  feat  of  the  Barbcrini  family,  built  on  the 
mountain  where  formerlv  ftood  the  temple  of  Fortune,  and 
at  the  bottom  of  which  is  Palajllrlna.  It  is  conmionlv 
known  under  the  name  of  the  vwfa'ic  of  Valaflrma. — 3d,  In 
the  pavement  of  the  fame  temple  there  was  alfo  found  an- 
other mofaic,  of  lefs  fize,  but  of  workmanfhip  much  more 
elegant  than  the  former:  it  is  at  prefent  in  the  Barberini 
pahice  at  Rome.  It  reprefcnts  the  rape  of  Europa.  The 
wppei"  part  exhibits  the  fea-fliore,  on  which  are  obfcrved  the 
companions  of  that  princefs,  and  Agenor  her  father.  The 
fame  fubjecl  is  reprefented  on  a  mofaic  engraved  by  the  care 
of  the  prelate  Cafali. — 4th,  In  the  villa  Albani  there  is  a, 
beautiful  mofaic,  which  was  found  in  the  territorv  of  Ur- 
bino,  and  which  rcprcfents  a  fchool  of  philofophcrs. — 5th, 
A  mofaic  rcpreientiixg  the  hiftory  of  Hefione,  the  daughter  of 
Priam,  expofed  on  a  rock  to  a  monger,  and  delivered  by 
Hercules,'  who  gave  her  in  marriage  to  his  friend  Telamon, 
was  difcovered  •about  the  year  1762.  According  to  AVinkc)- 
man,  d«J  ^^*<irkman(hip' ha*'  Jte' great  beauty  and  delicacy  as 
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thnt  of  tlie  pigeons  of  Furietti. — 6th,  A  mofaic,-  tw6  palms- 
in  height,  was  found  in  a  villa  near  Pompeii  (perhaps  that 
of  the  emperor  Claudius),  in  the  month  of  April  1763.  Ife 
reprefents  three  females  with  comic  mafks,  who  play  on  dif- 
ferent inftrun-fcnts :  near  them  is  a  child,  who  plays  on  a 
flute.  Wrnkelman  fays  that  the  workmanfhip  of  this  piece 
is  fo  delicate  that  a  magnifying  glafs  is  neceflary  to  diftinguifti 
it.  The  name  of  the  artili,  Diofcoridesof  Samos,  is  infcribed 
on  it  in  Greek  letters. — 7th,  Another  mofaic  of  the  fame 
ariift,  and  of  workmanfhip  equally  delicate,  was  dug  up  ir» 
the  prefence  of  Winkelman  in  the  month  of  February  1764. 
It  alfo  reprefents  three  females  with  comic  mafks,  and  a 
child  wrapped  up  in  a  mantle  wdiieh  has  no  ma(k. — 8th,  A 
mofaic  pavement  twentv-feven  palms  in, length  and  twenty- 
five  in  breadth  was  difcovered  at  Prjencllc  in  1766.  Tha 
dellgn  of  it  was  fent  to  Rome  at  the  time  when  Winkelmaa 
was  employed  in  explaining  that  of  Sylla  found  at  Praen^fte, 
■^he  fubje6t  of  it  is  not  known,  nor  do  we  know  whetlicr  it  has 
been  eneraved  and  explained,  or  to  what  place  it  was  carried. 
— 9th,  An  antique  mofaic  dug  up  at  Rome  in  1769;  anothcF 
with  flowers,  from  the  villa  Hadriani ;  and  a  modern  mofaic, 
reprefcatlng  St.  Peter  and  the  Virgin,  are  to  be  (een  at  Man- 
heim. —  lOth,  Bartoli's  work  on  the  tombs  of  the  anti-ent 
Romans  and  Etrufcans,  reprinted  in  the  twelfth  volume  ot 
the  Thefuurus  Ant'iqu'Uatinn  Griecarum  of  Gronovius,  con- 
tains feveral  engravings  of  antient  pavements  with  mofaics, 
viz.  figs.  14,  17,  and  18,  of  the  tombs  of  the  villa  Corfini  j 
fig.  no  exhibits  a  beautiful  mofaic  reprefenting  Ganymede 
feeding  the  eagle  of  Jupiter :  it  was  taken  from  the  catacombs 
of  St.  Sebaftian.  The  firft  volume  of  the  Lucerria:  Sepulchra- 
Ifs  t)f  Bartoli  and  Beliori  contains  alfo  an  antique  pavement 
in  mofaic  from  the  tombs  of  the  villa  Corfini.  It  reprefents^ 
amldit  feveral  other  fir^ures  and  ornaments,  four  naked  mimic 
dancers  of  that  kind  who  preceded  the  funerals  of  difiinguifiicd 
perfonages  a,mong  the  antients. — nth.  Three  pavf^ments  in 
mofaic,  pnc  of  which  reprefents  a  comic  fcene  furrounded 
by  theatrical  mafks,  flowers,  birds,  helmets.  Sec;  the  fecond, 
Thefcus  and  the  Minotaur;  and  the  third,  tb.e  combat  of 
Entellus  and  Darc^,  were  difcovered.  in  1790,  without -the 
5  wall,* 
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walls  of  Aix,  ill  the  place  occupied  by  the  aritient  citv  in  tfe 
time  of  the  Romans.  Tlicfe  mofaics,  the  deftrudtlon  of  which 
Saint- Vinccns  could  not  prevent,  were  engfraved  by  the  care 
of  his  fon,  and  publiflied  in  the  Biographical  Notice  which 
the  latter  ga\'fe  of  his  learned  faiher.  He  could  procure  only 
fome  inlereftihg  fragments  of  them,  which  he  affixed  on  the 
walls  of  his  cabinet.  Several  other  mofaics  were  found  at 
Aix,  which  have  been  engraved  in  the  hiftory  of  thai  city  j;>y 
Menard.  Orte  of  them  reprefent^  a  female  with  a  dog  and  a 
flambeau  :  the  female  has  a  great- refemblance  to  the  goddefs 
Nehaleunia  of  the  Gauls.  Some  pavements  which  exhibit 
nothing  but  conlpartments  were  dug  up  alfo  at  Auxerre. 

During  the  fearches  which  the  prelate  Cazali  caufed  to 
be  made  at  Rome,  there  wis  found  a  ver>'  beautiful  mofaic 
pavement,  which  contained  a  rcprefentatioh  of  the  rape  of 
Europa  :  it  was  removed  to  his  houfe  to  ornament*the  flotir 
of  his  apartment,  arid  he  likew-ife  had  it  engraved. 

The  pavements  in  the  Pio-Clementine  mufjEum  are  orna- 
mented with  feveral  beautiful  mofaics.  In  the  vefiibule,  at 
the  top  of  the  ftair-caf^,  there  is  one,  found  at  Rufihclla,  near 
the  antient  Tufculum,  which  reprefents  a  buft  of  Pallas  in 
tl^e  middle  of  an  elegant  grotefque.  Another,  dug  up  at 
Otricoli,  ornaments  the  grai^d  rotundo  :  it  \<,  divided  into 
feveral  zones  intermixed  with  masandtrs,  large  compart- 
ments containing  tritons,  nereids,  and  combats  of  centaurs. 
who  have  in  the  middle  of  them  a  buckler  covered  with 
fcales,  and  on  which  is  feen  the  Gorgon.  This  laree  mofaic 
is  furrounded  by  a  border  of  other  mofaics  white  and  black, 
among  which  is  diftinguiilied  the  adventure  of  Ulyfles  and 
the  Syrens.  In  an  o<Stagoti  hall  clofe  to  this  rotundo  there 
is  feen  alfo  a  beautiful  grotefque  of  mofaic  with  a  ^Icdufa  in 
the  middle,  found  in  one  of  the  vaults  of  the  palace  Caeta'ni 
on  the  Efquiline  hill.  Several  other  mofaics,  reprefenting 
animals  and  articles  of  prorifion,  are  pbfervcd  alfo  in  other 
halls. 

In  the  mufseum  of  the  Auguflines  there  is  a  fingular  mo- 
faic, executed  in  the  fixth  centurv.  It  is  the  tomb  of  Fre- 
degonda,  compofed  of  a  great  number  of  fmall  flones  broken 
and  pounded  in  a  mortar,   like  ihofe  coloured  grains  with 

which 
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which  confections  are  befprinkled.  The  whole  is  inclofed 
in  a  kind  of  filigrane  of  copper,  forming  a  rude  defign. 
Dufourny  poflefles  a  work  of  the  Lower  Empire  executed 
with  cubes  of  enamelled  copper. 

The  Italians  at  prefent  often  employ  antique  mofaics  to  or- 
nament the  floors  of  their  apartments ;  and  they  make  ufe  of  a 
very  ingenious  procefs,  before  they  remove  the  mofaic,  for  fixing 
with  cement  the  fmall  cubes  which  compofe  it  j  alfo  for  de- 
taching it  from  the  place  which  it  occupies,  and  for  depofit- 
mg  it  in  a  new  one.  They  cut  it  into  portions,  fix  them  on 
Jarge  fhcets  of  paper  called  perpetuo,  furrounded  with  iron, 
which  they  number,  and  afterwards,  when  they  wifli  to  make 
ufe  of  them,  they  place  the  pieces  on  the  floor  according  to 
the  numbers;  and  thefe  portions,  when  joined,  form  a  whole 
as  fmooth  as  it  was  before  the  mofaic  was  difplaced. 

The  principal  works  which  treat  of  the  theory  and  prac- 
tice of  mofaic  are  the  following: — J,  Ciampini,  On  tb^ 
Mofaics  of  Temples  and  other  Buildings:  Rom.  1690;  foL 
3  vols.  Befides  the  mofaics,  the  engravings  of  this  work 
reprefent  alfo  the  temples  conftru6led  till  the  time  of  Con- 
ftantine  the  Great. — J.  Alex.  Furietti,  On  Mofaics :  Rom. 
1753;  4to.  with  plates.  An  extract  from  thefe  two  Latin 
works  has  been  publiflied  in  French  under  the  iitle,  Effai 
fur  la  Peinture  en  MofaiquCy  par  M.  De  ^^ielle  :  Buonarbttj 
has  alfo  fpoken  of  them  in  his  Obfervatioiis  on  the  antient 
Glafs:  Florence  17 16;  4to.  A  diflcrtation  on  this  fubjeft, 
by  G.  Piacenza,  may  be  found  in  the  firft  volume  of  his  edi- 
tion of  Ndii-zie  dei  Frof effort  del  Difegno  da  Cimabue:  Tor. 
1768;  4to.  Fougeroux  de  Banderoix  gives  a  Traite  fur  Id, 
Fabriqne  des  Mofu'iques,  at  the  end  of  his  Recherches  fir  les 
Ruines  d' Herailaneum  :  Paris  1770;  8vo.  Count  Caylus 
fpeaks  of  them  in  his  Efjfai  fur  la  Meniere  de  Peindre  ea 
Marbre,  in  the  Memoirs  of  the  Acat'emy  of  Infcriptions, 
\^ol.  XXIX.  In  the  laft  place,  M.  Guriitt  has  given  a  par- 
ticular diflcrtation  on  mofaic. 

The  works  whith  contain  defcriptions  and  explanations  of 
the  mofl:  curious  antique  mofaics  are  :  Opus  Mujivum  erutum 
ex  Ruderibus  Villa  Hadriani:  Flor.  1779.  The  defigns  are 
by  C.  Savorelli,  and  the  engravings  by  Capellani.     This 
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mofaic  reprefents  a  hunting  party.  Ohfervations  fur  la  Mo- 
J'dique  des  AncienSy  a  VOccaJlon  de  quelgucs  T-bleauv  en. 
Mofdiquc  qui  Je  trouvent  a  la  Galerie  des  Peintres  de  VElec- 
teur  Palatin,  par  M.  I'Abbe  Haefflin,  in  the  Comment  Hijlor. 
jicademia  Tbeodoro-Pnlntino',  Vol.V.  No.  3,  p.  89:  Man- 
heim  1783  ;  4to.  M.  Haefflin  compares  mofaic  in  glafs  and 
in  ftone  with  the  paintings  executed  by  means  of  the  feathers 
of  birds  by  the  Americans  :  Explication  de  la  Mofaique  de 
Palo'Jlrtne -y  par  M.  I'Abbe  Barthelemy :  Paris  1760;  4to. 
And  in  the  Memoirs  of  the  Academy  of  Infcriptions, 
Vol.  XXX.  Kircher  in  his  Latium,  and  Montfaucon  in 
the  fourth  volume  of  his  Supplement  de  V Antiquitc  Expliquee, 
had  before  attempted  to  give  an  explanation  of  this  mofaic  : 
Offervntioni  di  Ennio-Quirino  Vifconti^  fu  due  Mufa'ichi 
antichi  tjloriati :  Farm.  17 88  ;  4to.  Thefe  two  mofaics, 
which,  according  to  Vifconti,  relate  to  pyromancy,  were 
found,  in  1788,  in  the  Campagna  di  Roma.  They  are  now 
in  the  colledlion  of  the  chevalier  Azzara  ;  Defcription  de  la 
JMofa'ique  trouvU  a  Seville,  et  publise  par  Ordre  du  Roi 
d'E/pagne.  Alexander  Laborde  is  about  to  publifli  a  de- 
fcription of  nine  mofaics  found  in  Spain. 
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HE  invention  and  conftruAion  of  time-keepers  may 
be  reckoned  among  the  nioft  fuccefsful  exertions  of  human 
genius.  Pendulum  clocks  efpecially  have  been  made  to 
meafure  time  with  adonilliing  accuracy;  and  if  there  are 
ftill  fome  caufes  of  inequality  in  their  motions,  the  united 
eflbrls  of  mecliaiiifm,  philofophy,  and  mathematics,  will 
probably  in  time  remove  them. 

The  lad  and  leall  of  thofe  caufes,  which  perhaps  may  be 
worthy  of  notice  when  all  others  of  more  importance  are  re- 
moved, is  that  rlfing  from  unequal  denfity  of  the  air,  which 
by  varying  the  a6lual  weight  of  the  pendulum  will  accelerate 
•  Fro\i)  the  iTunJaQ'ioni  of  tb:  Amcrkaii  Pbilofopkical  Society. 
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nt  retard  its  motion.     The  effects  arifing  from  this  caufe  will 
indeed  be  found  very  fmall ;   for,  if  we  fuppofe  the  greateft. 
range  of  the  barometer  to  be  three  inches,  which  indicates 
a  chanjie  of  denfitv  in  the  air  of  above  one-tenth  of  the 
whole,;  and  fuppofing  lead,  of  which  pendulums  are  gene- 
rally made,  to  be  8,800  times  heavier  than  air, .  the  varia- 
tions of  the  a6lual  weight  of  a  pendulum  may  be  i-88GOOlh 
part  of  its  whole  weight,  and  confequently  the  change  in  its' 
rate  of  going  i-i76cooth  part.     And,  as  there  are  86,400 
feconds  in  a  dav,  the  clock  may  vary  in  its   rate  of  going, 
from  this  caufe,  about  half  a  fecond  in  24  hours.     Men-i 
tjoning  the  barometer,  fccms  naturally  to  point  out  a  remedy 
for  this  caufe  of  irregularity  by  means  of  that  inftrument.- 
But  my  defign  is  at  prefent  to  defcribe  a  very  dlfli^rent  and^ 
extremely  iimple  method,  which,  though  only  a  matter  of, 
ouriofity  at  prefent,  may  at  fome  future  time,  perhaps,  be 
found  ufeful ;  efpecialiy  as  the  variation  above  mentioned  \s 
governed  folply  by  the  a6lual  denfity  of  the  furrounding  air, 
and  the  barometer  can  only  give  the  weight  of  an  entire  co- 
lumn, which  does  not  ftriftly  correfpond  with  the  denfity  of 
its  bafe ;  whereas  the  method  I  propofe  depends  on  the  real 
denfity  of  the  air  furrounding  the  pendulum,  and  nothing 
clfe. 

Let  AB  (Plaie  VII.  fig.  j.)  be  a  pendulum  vibrating  on 
the  point  A,  and  reijioved  from  the  perpendicular  line  DE. 
Let  the  inflexible  rod  be  continued  froni  BA  to  C,  and  let 
a  body  C,  of  equal  dimenfions  with  the  pendulum  B,  but 
hollow  and  light  as  poffible,  be  fixed  on  the  rod,  making 
AC  equal  to  AB.  Now  it  is  evident  that  B  will  be  prefled, 
upwards  by  a  fiDrce  equal  to  the  weight  of  its  bulk  in  air,  and 
its  defcent  retarded.  But  the  body  C  will  be  equally  preifed 
upwards,  and  confequently  the  motion  of  the  pendulum  to- 
wards the  perpendicular  will  be  as  much  accelerated.  Thefe 
two  forces,  therefore,  will  deftroy  each  other,  and  the  pen- 
dulum will  perform  its  vibrations  in  equal  times,  whether  the 
sir  be  light  or  heavy,  denfe  or  rare. 

I  have,  for  greater  perfpicuity,  defcrlbed  the  moft  fimple 
<;afe,  but  perhaps  not  the  moft  eligible;  for,  if  we  can  enlarge 
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the  veflel  or  body  C  in  any  proportion,  the  diftante  of  it* 
centre  from  A  may  be  diminifhed  at  the  fame  rate. 

However  plaufiljle  the  above  may  appear  in  theory,  no 
doubt  difficulties  will  occur  when  we  attempt  to  reduce  it 
into  practice.  B«t  I  am  perfuaded  they  will  not  be  found 
infuperable. 

The  only  experiment  I  have  hitherto  made  on  this  fubjedl 
has  been  merely  to  fhow  that  a  pendulum  can  be  made  in 
this  manner  which  ihall  vibrate  quicker  in  a  denfe  medium 
than  in  one  more  rare,  contrary  to  what  takes  place  with 
pommon  pendulums. 

I  made  a  compound  pendulum,  on  the  principles  above 
mentioned,  of  about  one  foot  in  its  whole  length.  This 
pendulum,  on  many  trials,  iqade  in  the  air  57  vibrations  in 
a  minute.  On  immerfing  the  whole  in  water  it  made  59 
vibrations  in  the  fame  time,  (bowing  evidently  that  its  mo- 
jtion  was  quicker  in  fo  denfe  a  medium  as  water  than  in  the 
air.  When  the  lower  bob  or  pendulum  only  was  plunged 
in  water,  it  made  no  more  than  44  vibrations  in  a  minute; 
the  remaining  15  being  folely  the  etFe«9^  of  the  preflure  of  the 
water  againft  the  upper  veffel  C. 

XXXVIII.  Defcription  of  a  new  invented  Steam- Engine f 
intended  to  give  Motion  to  iVater-lVheels  in  Places  where 
there  is  no  Fall,  and  but  a  very  Jmall  Stream  or  Spring, 
By  John  Nancarrow  *. 

x\,  Plate  VII.  fig.  a.)  the  receiver,  which  may  be  made 
either  of  wood  or  iron. 

B,B,B,B, B,  wooden  or  caft-iron  pipes,  for  conveying  the 
water  to  the  receiver,  and  thence  to  the  penftock. 

C,  the  penftock  or  ciftern. 

D,  the  water-wheel. 

E,  the  boiler,  which  may  be  either  iron  or  copper. 

F,  the  hot-well  for  fupplying  the  boiler  with  water. 

G,  G,  two  cifterns  under  the  level  of  the  water,  in  which 
the  fmall  bores  B,B,  and  the  condenfer  are  contained. 

'''''  From  the  Trnnfciliins  of  ibe  A'7:e<-'ia:!  Tbi'oftphh-ai  Sy.iety. 
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HHH,  the  furface  of  the  water  with  which  the  fteam- 
engitie  and  the  water-wheel  are  fapplied. . 

a,  a,   the  fteam-pipe,  through  which  the  fieam  is  con- 
veyed from  the  boiler  to  the  receiver, 

b,  the  feeding-pipe,  for  fiipplying  the  boiler  with  hot  water. 

c,  c,  c,  c,  c,  the  condenfing  apparatus. 

dyd,  the  pipe  which  conveys  the  hot  water  from  the  con- 
denfer  to  the  hot  well. 

e,  e,  i,  valves  for  admitting  and  excluding  the  water. 

yy,  the  injection -pipe,  and  g  the  injection -cock. 

h,  the  condenfer. 

It  does  not  appear  neceflary  to  fay  any  thing  here  on  the 
manner  in  which  this  machine  performs  its  operations  with- 
out manual  afliftance,  as  the  method  of  opening  the  cocks, 
by  which  the  fteam  is  admitted  into  the  receiver  and  con- 
denfed,  has  been  already  well  defcribed  by  feveral  writers^ 
But  it  will  be  necelfary  to  remark  that  the  receiver,  penftock, 
and  all  the  pipes,  muft  be  previoufly  filled  before  any  water 
can  be  delivered  on  the  wheel ;  and  when  the  fteam  in  the 
boiler  has  acquired  a  fufficient  ftrengtb,  the  valve  at  i  is 
opened,  and  the  fteam  immediately  rulhes  from  the  boilc? 
at  E  into  the  receiver  A;  the  water  defcends  through  the 
tubes  A  and  B,  and  afcends  through  the  valve  i^  and  the 
©ther  pipe  or  tube  B,  into  the  penftock  C.  This  part  of  the 
operation  being  performed,  and  the  valve  i  ihut,  that  at  /  {% 
fuddenly  opened,  through  which  th*  fteam  ruflies  down  th«* 
condenfing-pipe  c,  and  in  its  paiTage  meets  with  a  jet  of 
cold  water  from  the  inje6lion-cock  g^  by  which  it  is  con- 
denfed.  A  vacuum  being  made  by  this  means  in  the  i:e- 
ceivjcr,  the  water  is  driven  up  to  fill  it  a  fecond  time  through, 
the  valves  /,  ^,  by  the  preffure  of  the  external  air,  when  the 
fteam-valve  at  z  is  again  opened,  and  the  operation  repeated 
for  any  length  of  time  the  machine  is  required  to  work. 

There  are  many  advantages  which  a  fteam-engine  on  tliig 
eonftruftion  poflefles  beyond  any  thing  of  the  kind  hitherto 
invented  5  a  few  of  which  I  (hall  beg  leave  to  enumerate. 

1.  It  is  fubjeft  to  little  or  no  friction. 

2.  It  may  be  ere£led  at  a  fmall  expenfc  when  compared 
with  any  other  fort  of  fteam-engine, 

3.  It 
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3.  It  has  every  advantage  which  may  be  attributed  to 
Boulton  and  Watt's  engines,  by  condenfing  out  pf  the  re- 
ceiver, either  in  the  penftock  or  at  the  level  of  the  water. 

4.  Another  very  great  advantage  is,  that  the  water  in  the 
upper  part  of  the  pipe  adjoining  the  receiver  acquires  a  heat, 
by  its  being  in  frequent  contaft  with  the  fteam,  very  nearly 
equal  to  that  of  boiling  water;  hence  the  receiver  is  always 
kept  uniformly  hot,  as  in  the  cafe  of  Boulton  and  Watt's 
engines. 

5.  A  very  fmall  ftream  of  water  is  fufficient  to  fupply  this 
engine,  (even  where  there  is  no  fall,)  for  all  the  water  raifed 
by  it  is  returned  into  the  refervoir  HHH. 

From  the  foregoing  reafons  it  manifeftly  appears,  that  no 
kind  of  fteam-engine  is  fo  well  adapted  to  give  rotatory  mo- 
tion to  machinery  of  every  kind  as  this.  Its  form  is  fimple, 
and  the  materials  of  which  it  is  compofed  are  cheap ;  the 
power  is  more  than  equal  to  any  other  machine  of  the  kind, 
becaufe  there  is  no  dedu6lion  to  be  made  for  friction,  except 
on  account  of  turning  the  cocks,  wiiich  is  but  trifling. 

Its  great  utility  is  therefore  evident  in  fupplying  water  for 
every  kind  of  work  performed  by  a  water-wheel,  fuch  as 
grift-mills,  faw-mills,  bl aft- furnaces,  forges,  &c. 

XXXIX.  Hi/lory  of  the  Art  of  Dyeing,  from  the  earllefl  Ages* 
Bj  J.  N.  BiSCHOFF, 

[Concluded  from  Page  217.] 

T 

JLF  the  hiftory  of  dyeing  in  the  former  period  appears  imi* 
perfect  and  deficient,  it  will  be  found  ftill  more  fo  in  the 
prefent  one,  which  contains  an  account  of  the  ftate  of  it 
in  the  weft  after  the  fifth  century.  And,  indeed,  it  needs 
excite  no  wonder  if  great  filence  prevails  refpefting  an  art  at 
that  time  fo  little  valued,  as  we  are  left  in  much  uncertainty 
in  regard  to  many  other  things  of  great  importance.  This 
much,  however,  we  know,  that  during  the  general  banifh- 
ment  of  the  fciences,  arts,  and  manufa($iures  from  the  weftr, 
in  coafequence  of  the  incurfions  inceflantly  made  by  multi- 
tudes of  barbarians  and  warlike  nations,  that  of  dyeing  was 

among 
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among  the  number.  It  cannot,  however,  be  denied  that 
there  occur  traces  of  this  art  being  pra6lifcd  in  feme  of  the 
Itahan  monalleries  and  other  places.  But  the  articles  dyed 
were  of  little  importance,  being  chiefly  brown  or  black  linen, 
or  fkins,  fo  that  the  art  in  this  Hate  fcarcely  deferves  the  name 
of  dyeing. 

Of  this  art  Muratori  gives  only  one  inftance  in  the  eighth 
century  from  an  old  manufcript  preferved  in  a  monaftery*, 
which,  on  account  of  the  barbarous  Latin  in  which  it  is 
written,  and  the  illegible  paflages  in  it,  is  fcarcely  intelligible. 
This,  however,  is  fufficient  to  give  us  an  idea  of  the  ftate  of 
dyeing  in  the  wefl:  at  that  period ;  but,  if  more  fl)ould  be 
thought  neceflary,  I  have  no  doubt  that  there  are  documents 
in  old  monafteries  to  fatisfy  the  curiofity  of  ihofe  who  wifh 
for  further  information  on  the  fubjecl. 

It  is  certain,  indeed,  that  the  art  of  giving  cloth  and  other 
articles  a  beautiful  dye,  had  difappeared  from  the  weft  in  the 
fifth  century,  and  was  to  be  found  only  in  the  eaftf.  But 
even  there  little  attention  was  paid  to  improvement  and  new 
difcoveries,  as  dyers  were  fatisfied  with  thofe  colours  which 
had  been  long  ufual,  and  which,  in.  a  great  meafure,  have 
been  already  defcribed. 

The  Greeks  and  Saracens  were  for  a  long  time  the  ex- 
clufive  pofleflbrs  of  this  art,  and  furnifhed  the  weft  with  dyed 
ftufFs,  and  particularly  purple,  which,  according  to  the  ac- 
count of  the  female  Greek  writer  mentioned  in  the  former 
part  of  this  paper,  was  prepared  there  of  a  beautiful  colour  in 
the  nth  century.  The  public  tafte,  however,  was  at  length 
changed,  and  people  began  to  fet  as  great  value  on  the 
fcarlet  then  dyed  as  upon  purple,  and  at  length  to  prefer  it ; 
and  on  this  account,  in  the  12th  century,  the  art  of  dyeing 
purple  in  the  eaft  was  entirely  forgotten  %. 

"'•  Muratori  Differiat.  de  Artibus  Italicor.  poft  Inclinationem  Romani 
Imperii;  in  his  Antiquitat.  Italic,  vol.  ii.  diff.  44.  p.  367. 

f  It  is  not  improbable,  therefore,  that  Attila  brought  with  him  that 
purple  cloth  with  which  his  throne,  according  to  an  old  poet,  was  hung 
round  during  a  great  feftival.  See  the  Deutfches  Mnjeum  for  Jan.  1780, 
p.  69. 

\  Muratori  DifTertat.  de  Textrini  et  Veftibus  Sae^julorum  Rudiuiu  ;  ia 
Tol.  ii.  Antiquitat.  Ital.  diff,  45,  p.  415- 

Though, 
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Though,  in  confequence  of  the  crufades  in  the  nth  anil 
following  centuries,  this  art  began  to  be  revived  in  the  weft, 
as  the  Chriftian  princes  who  went  on  thefe  expeditions 
brought  back  with  them  a  great  many  Greek  artifts,  dyeing 
had  been  fo  little  improved,  that,  according  to  the  teftimony 
of  an  old  Englifli  poet,  Gualfred  de  Winefauf,  who  wrote  a 
fatire  about  the  year  1202,  the  Romans  at  that  period  ob- 
tained their  fcarlet  from  Greece*.  Soon  after,  however,  the 
Italians,  and  particularly  the  Venetians,  made  confiderable 
progrefs  in  this  art :  for,  as  the  crufaders  were  conveyed  to 
the  Holy  Land  and  brought  back  from  it  chiefly  in  Italian 
fhips,  the  Italians  had  the  beft  opportunities  either  of  learn- 
ing the  art  of  dyeing  beautiful  colours  ihemfelvesjor  of  carry- 
ing back  expert  dyers,  whom  they  muft  have  found  very  ne- 
ceflary  to  their  manufaftures,  which  were  then  beginning  to 
iocreafef.  About  this  period,  therefore,  we  find  here  and 
there  traces  of  new  dye-malerials,  or,  at  leaft,  materials 
not  before  mentioned.  Thus,  a  charter  of  the  year  1194^ 
which  is  a  contra6l  between  the  inhabitants  of  Bologna  and 
thofe  of  Ferrara  refpefting  certain  duties,  fpeaks  of  Braiii 
grains  {grana  de  Brafile)  and  of  indigo  as  articles  which  were 
obliged  to  pay  duty  at  Bologna;}:. 

In  regard  to  the  indigo  here  mentioned,  I  can  hardly  be- 
lieve that  we  are  to  underftand  by  it  our  dye-ftufFof  the  fame 
name;  as  a  more  modern  writer,  Plictho,  whom  I  fhall  men- 
tion hereafter,  was  unacquainted  with  our  indigo.  It  is  much 
more  probable  that  what  is  here  meant  is  the  fubftance 
which  occurs  in  Pliny  under  the  name  of  indicum,  and 
which  was  merely  a  paint  §.  In  the  like  manner,  a  paint 
was  known  in  Germany  called  endich  before  real  indigo  was 
known ;  which,  as  we  are  told  by  Crolach  in  his  defcription 

*  Muratori  ut  fupra. 

+  So  early  as  the  year  1^38  there  were  in  Florence  200  cloth  manufac- 
tories, whieh  manufaftured  annually  from  70  to  80,000  pieces  of  cloth, 
valued  at  1,200,000  florins. — See  Delia  Dtcima,  torn.  ii.  p.  3.  fez.  4.  c.  9. 

+  Muratori  Differt.  de  Mercalibus  et  Mercatura  Saeculorum  Rudium, 
torn.  ii.   Antiquitat.  diflT.  30.  p.  S98. 

§  Plin.  lib.  XXXV.  cap.  6.  He  defcribes  this  colour  as  a  fcum  which 
adhered  to  certain  rccds. 
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of  woad,  taken  from  an  old  author,  was  made  of  what  the 
dyers  tit  prefent  call  the  flower  of  the  woad. 

But  the  Brafilian  grains  arid  Brafilian  wood  are  mentioned 
in  more  old  charters,  as,  for  example,  of  the  years  1198  and 
1306,  under  the  name  of  braxUis.  This  wood,  therefore, 
may  have  not  taken  its  name  from  the  cduntry  called  Brafil  ; 
but  the  latter  rather  got  its  name  from  the  wood,  which  was 
found  there  in  abundance,  and  in  the  language  of  the  country- 
was  calied  ibirapitunga.  In  my  opinion  the  liame  hrafilh 
comes  from  bragia,  in  French  braife,  a  burning  coal,  which 
it  may  have  obtained  koth  from  its  colour  and  its  having  the 
property  of  communicating  it  to  others.  But,  as  I  fhall  have 
an  opportunity  h&reafter  of  enllrging  further  on  this  dye-ftufF^ 
I  {hall  proceed  to  another  difcovery  of  that  period,  made  by 
a  Florentine,  viz.  that  of  dyeing  by  orchilla-W'eed. 

A  Florentine  merchant,  whc(  about  the  year  1300  traded 
in  the  Levant,  happening  to  make  water  on  a  rock,  obferved 
that  the  green  colour  of  the  mofs  which  grew  on  it,  and  on 
which  the  urine  accidentally  fell,  was  changed  to  a  beautiful 
blueifli  colour.  Rfefle6ling  a  little  further  on  this  circum- 
ftance,  he  found,  after  feveral  experiments,  that  when  mixed 
with  urinfe  and  other  things  it  communicated  to  cloth  a  co- 
lumbine colour.  This  procefs  he  long  kept  as  a  fecret,  and 
acquired  by  it  a  great  deal  of  money.  The  invention  at  that 
period  was  fo  profitable  to  the  Florentines,  and  excited  fo 
much  wondfer,  that  the  family  of  the  inventor,  which  dill 
cxifts  in  Italy^  were  called  Rucellai,  from  the  name  of  the 
mofs,  which  in  Spanifli  is  diltinguifhed  by  the  appellation  of 
orcig/ia,  and  the  dye  made  from  it  is  called  orchilla  *. 

After  this  period  tlve  manufaftiires  in  Italy  increafed  fo 
that  the  attention  of  the  dlflerent  governments  was  particu- 
larly directed  to  the  art  of  dyeing.  In  the  year  I429  there 
were  publilhed  at  Venice  fome  regulations  refpe<Sling  dyeing 
(Mari/'gola  dell'  Arte  dei  Tmtor'i),  in  which  certain  precepts 
were  given  for  dyeing,  and  according  to  which  dyers  were 
to  exercife  their  artf.  Thefe  regulations  were  renewed  in  the 
year  i^iO;  with  a  great  many  improvements.     Oiie  John 

*  Domenico  Manni  Commentar.  de  FJorentiiiorum  Inventis,  c.  20. 
f  Zanon  Lettcre  cieil'  Agiicultura,  &c.  torn.  iii.  p.  a.lett.  6. 
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Ventura  Rofettl,  however,  finding  thefe  precepts  too  impef- 
fe6l,  made  a  tour,  at  confiderable  expenfe,  through  Italy  and 
other  countries  to  procure  information  refpefting  the  art  of 
dyeing,  and  on  his  return  wrote,  under  the  aflumed  name 
of  Pli6tho,  a  book  on  it ;  the  firft,  perhaps,  that  ever  appeared 
on  this  fubjcftj  and  which  undoubtedly  laid  the  firft  founda- 
tion for  the  improvement  in  this  art  which  afterwards  took 
place  *, 

The  title  of  this  work,  exceedingly  fcarce  even  in  Italy,  an 
original  edition  of  which  is  preferved  in  the  royal  library  at 
Gtittingen,  is  as  follows: — Pliftho's  Art  of  Dyeing;  which 
teaches  how  to  give  to  Cloth,  Linen,  Cotton,  and  Silk,  real  and 
beautiful  as  well  as  falfe  and  common  Dyes.  Venice  1548. 4to.t 
The  whole  work  is  divided  into  three  fedlions ;  the  firft  of 
which  treats  on  the  dyeing  of  wool,  linen,  cotton,  chintz,  &c. 
the  fecond  on  the  dyeing  of  filk,  and  the  third  on  the  dyeing 
of  ikins. 

However  difficult  it  may  have  been  at  that  time  to  writ*; 
upon  this  art,  Pliclho,  in  the  preface  to  his  book,  where  he 
fpeaks  of  the  period  in  which  he  lived  with  a  candour  pecu- 
liar to  himfelf,  fays :  **  I  will  therefore,  dear  reader,  no 
longer  keep  back  thefe  three  works.  I  have  exerted  myfelf 
witli  all  my  powers  by  day  and  by  night  for  months  and 
years,  with  danger  and  lofs,  at  the  expenfe  of  much  hard 
labour,  and  as  far  as  my  poor  circumftances  would  permit,  to 
improve  this  important  art,  for  fixteen  years  paft,  and  with 
God's  help  to  bring  it  to  a  proper  ftate."— This  author  was 
not  acquainted  either  with  indigo  or  cochineal ;  but  he  fpeaks 
of  brafil  wood,  which  he  calls  '•jerxino,  a  name  ftill  given  to 

''  Beckmann's  Technology,  p.  60. 

f  The  It:>.lian  title  is,  Pliftho  de  larthe  de  Tcntori,  che  infegna  Tengcr 
Panni,  Telle,  Banbafi  et  Scdc,  fi  per  larthe  magiore  come  per  la  commune, 
Vinegin  154^.  4to.  The  real  name  of  the  author,  as  I  have  already  ob-' 
lerved,  was  John  Ventura  Rofetti  ■■,  he  was  overfcer  of  the  arfcnal  of  Ve- 
nice, as  he  gives  u«  to  vmderftand  himfelf  in  the  end  of  his  book.  This 
woik  has  been  iranflated  into  French  under  the  following  title  :  Suite  du 
Teinturier  parfait,  ou  I'Art  de  Teindrc  les  Laines,  Soyes,  Fils,  Peaux, 
Foils,  Plumes,  &c.  comme  il  I'e  pratique  a  Venize,  Genes,  Florence,  eC' 
dans  tout  Ic  Levant;  et  la  iManiere  de  pafTer  en  Chamois  toute  Sorte  de 
Peaux,  traduite  de  I'ltalien.  Farh  17 16. 

it 
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\i  in  Italy,  and  from  which  the  word  brajtlis,  as  appears,  has 
been  derived.  Though  Hellot  and  others  defpife  this  work 
as  a  wretched  collection  of  recipes,  we  cannot  deny  the  author 
the  merit  of  having  firft  opened  the  way  to  improve  the  art 
of  dyeing;  of  having  brought  it  into  high  reputation;  and, 
in  particular,  of  having  excited  towards  it  the  attention  of 
foreign  nations. 

For  about  two  hundred  years  before,  the  Italians,  and  par- 
ticularly the  Venetians,  had  a  monopoly  of  dyeing,  and  pro- 
cured large  fums  bv  it  from  neichhourinsc  nations,  who  made 
no  exertions  to  pra6life  the  art  themfelves ;  for  ftatefmen 
and  men  of  letters  did  not  think  it  worth  their  while  to  give 
themfelves  any  trouble  about  it,  and  from  dyers  no  change 
whatever  was  to  be  expelled.  But  Plielho  was  the  firft  who 
exhibited  this  art  in  its  full  luilre,  and  excited  the  French, 
Englifti,  and  Germans,  to  apply  in  earnefi:,  in  their  different 
countries,  to  the  improving  fo  ufeful  and  extenfive  a  branch 
of  manufafture. 

In  France  fome  progrefs  towards  this  obje6l  had  been  al- 
ready made.  One  Giles  Gobelin,  who  had  learned  from  a 
German  the  art  of  dyeing  fcarlet,  endeavoured  to  eftablifh  it 
in  that  country,  and  for  this  purpofe  erected  a  dye-houfe,  in 
the  fuburbs  of  Paris,  on  a  fmall  ftream  called  the  Bicvre,  the 
water  of  which  was  found  peculiarly  favourable  to  that  co- 
lour. This  undertaking  was  at  firft  confidercd  to  be  a  work 
of  fo  much  difficulty  that  no  one  believed  he  would  be  able 
to  complete  it,  and  for  that  reafon  this  dye-houfe  was  called 
La  Folie  Gobeliny  that  is,  Gobelin's  Folly  *. 

Gobelin,  however,  continued  his  bufinefs,  and  fcarlol  dyed 
after  his  manner  is  ftill  called  Gobelin's  fcarlet,  and  a  build- 
ing in  which  tapeftry  is  now  made  is  ftill  diftinguiflied  by  his 
riame  f.    But  dyeing  in  general  continued  in  a  very  imperfect 

flate 

*  See  Hijhire  de  V Academic  Royaledes  Sciences  de  Berlht  for  1767,  p.  67. 

f  People  at  that  time  were  fo  ignorant  ia  matters  of  this  kind  that  they 
could  not  believe  that  Gobelin  performed  what  he  did  without  fuperna- 
tural  alTiftance.  They  invented,  therefore,  the  following  f;ory  : — Gubeliii 
IS  faid  to  have  entered  into  a  rompaft  with  the  devil,  whp  was  to  teach 
him  the  art  of  dyeing  fcarlet;  and,  having  learned  i,t,  he  gained  hy  it  a 
|;rcat  deal   of  morey.     V.'hcn  the  term  of  the  cornpa.it,  however,  was 
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ilate  till  Colbert,  the  great  minifter  of  Louis  XIV.  in  the 
year  1669,  undertook  to  pay  attention  to  its  improvement. 
With  this  view  he  examhiecl  the  eftablifliment  and  defetls  of 
the  French  dyeing,  and  a  ]\1.  d'Albo,  at  his  dcfire,  compofe^ 
a  fet  of  regulations  refpe6ling  dyeing,  which  were  printed  an^l 
publiflied  at  Paris  in  the  years  1669  and  1^72*. 

The  introduAiori  to  this  book  contains  a  proof  of  Colbert's 
jnode  of  thinking  in  regard  to  this  art :— <'  If  the  filk, 
woollen,  and  linen  manufadories,"  fays  he,  ".  are  thofe 
which  contribiite  moft  to  the  fupport  and  advancement  of 
trade  and  commerce,  dyeing,  which  fupplies  that  variety  of 
colours  l)y  which  the  moft  beautiful  things  in  nature  are 
imitated  and  reprefented,  piay  be  confidered  as  the  foul  of  it, 
without  which  the  body  would  be  animated  only  by  feeble 
life.  Wool  and  filk  in  their  natural  colours,  formerly  raw 
articles  of  little  value,  now  find  fale  in  the  country,  when 
they  have  received  from  dyeing  thofe  attractions  which  render 
them  valuable  and  agreeable  to  the  moft  favage  nations.'* 

The  treatife  itfelf  is  divided  into  twelve  chapters :  the  firft 
treats  on  the  five  principal  colours,  and  the  preparation  of  the 
articles  before  they  are  dyed ;  the  fecond,  of  the  application 
pf  th^  dye-ftufFsj  the  third^  of  the  different  fliades  of  the  above 

■nearly  terminated,  as  Gobelin  was  paffing  through  the  court-yard  wit';  a 
•light  in  his  hand,  the  devil  came  to  fetch  him  away.  Gobeiin  begged  for 
a  refpite,  but  the  evil  fpirit  would  not  grant  it.  Gobelin  at  laft  requcftcd 
that  the  devil  would  wait  till  the  bit  of  candle  in  hjb  hand  was  burnt  our. 
This  being  granted,  Gobelin  immediately  threw  it  icto  a  well  and  puihcd 
the  devil  in  after  it.  The  deyil  thus  outwitted  was  exceedingly  angry; 
but  Gobelin  had  time  to  get  a  guard  of  ecclefiaftlcs,  who  fecursd  him  from 
fimilar  attacks  in  future. — See  Zarton  as  above,  ftxth  book,  third  letter. 

*  The  title  is ;  InJiruLlion  ginirale  four  la  Teintiirc  de.s  Laincs  ct  Mn~ 
^ufaButes  de  Laine  de  toutes  Coiilettrs,  (t  four  la  Culture  dej  Dvigvcs  ox 
Ingred'ifns  qu'on  y  employe:  a  Paris  \i^-].z.  izmo.  This,  work  was  re- 
printed in  the"  laft  century  under  the  following  title  :  Le  feint uri^r  parjait : 
OH  InJJru8iofi  nowvelle  et  generate  pour  la  "teinture  des  La'mes  et  Manvfac- 
ture  de  Laine  de  toutei  Couleurs,  et  pom  la  CuUitre  des  Drogtws  ou  Ingri- 
diens  quony  employe:  a  Leyde,  chez  Theod.  Haack,  1708.  Svo.  The  laft 
edition  appeared  in  1716  in  two  parts.  There  is  alfo  a  German  edition 
by  Paul  James  Marperger,  with  the  title  Ars  TiiiBoria  fiindamcntalis, 
Refpefting  this  book  fee  Memoir es  concernant  let  Arts  et  ks  Sciences  for 
the  year  1673;  and  the  Leipz-  Samnluvgcn,  vol,  iii.  for  1746,  p-  1013. 
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colours;  the  fourth,  of  compound  colours;  the  fifth,  of  thp 
divifion  of  colours  into  fine  colours  {teinturiers  en  bon  temt) 
and  common  colours  [te'mturiers  ^n  pftit  tcint  *) ;  the  fixth, 
of  the  dyers'  marks,  with  which  they  mark  the  articles  they 
dye  in  both  the  above  ways ;  the  feventh  contains  a  cata- 
logue of  the  dye-ftufts  permitted  to  be  ufed  for  dyeing  the 
fine  and  common  colours ;  the  eighth  gives  an  account  of 
the  reafons  why  certain  kinds  of  dye-ftuifs  are  prohibited; 
the  ninth  treats  entirely  on  dyeing  black;  the  tenth,  of  the 
ground  and  bath  proper  for  each  colour ;  the  eleventh  treats 
on  the  dyeirj.g  of  linen  and  hats ;  and  the  tw-elfth  recom- 
jnends  the  ufe  and  cultivation  of  indigenous  dye-ftufFs,  a  Uft 
of  which  is  given. 

That  thefe  regulations  might  be  properly  obferved,  certain 
infpe6lors  and  commifljoners  were  not  only  appointed  to  vifit 
the  dye-houfes  and  repoiitorles  of  the  merchants,  but  orders 
were  afterwards  given  to  a  member  of  the  Academy  of  Scir 
ences  to  mal^e  experiments  for  improving  and  beautifying 
different  dyes,  and  to  lay  the  refult  of  his  difcoveries  beforft 
the  academy,  which  were  afterwards  to  be  publiflied  for  th« 
praftical  ufe  of  dyers. 

The  great  advantage  of  this  ^flablithmcnt  may  be  eafily 
conceived  from  the  preference  given  to  the  French  dyes ;  and 
the  works  which  Du  Fay,  Ilellot,  and  others,  have  written 
on  this  fubject,  and  with  which  every  dyer  ought  to  b^ 
acquainted. 

About  this  time  the  dye-ftuffs  brought  to  "Europe  from  thu 
newly  difcovcrod  countries,  but  efpecially  indigo  ajid  cochir 
nea],  began  to  be  employed  with  great  advantage.  The 
Netherlanders,  in  particular,  endeavoured,  by  means  of  thcfe 
new  dye-ftuffs,  to  difcover  more  durable  and  livelier  colours; 
for  though  they  had  begun,  almoft  at  the  fame  time  as  the 
Italians,  to  apply  to  the  art  of  dyeing  with  great  zeal,  and  to 
take  advantage  of  the  trciubles  in  the  Eaft,  they  had  never 
been  fo  fortunate,  noiwithftanding  all  their  exertions,  as  to 
nuke  any  great  progrefs  in  it. 

*  This  divifion  was  made  in  the  earlieft  periods  in  Italy  as  well  as  in 
Eiance,  as  proved  by  a  French  ordinance  of  Nov.  17,  1383  j  but  it  had 
rot  been  fo  ftriftly  Qbfcrv'ed  till  Colbert  found  it  neceffary  to  define  it  more 
accurately. 
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At  laft  a  Fleniifh  painter  named  Peter  Kloeck,  who,  dur- 
ing his  long  travels  in  various  parts  of  the  Eaft,  had  learned 
the  art  of  giving  the  mod  beautiful  colours  to  filk  and  woollen 
ftuffs,  as  well  as  that  of  dyeing  fcarlet,  which  he  acq\:ired 
from  the  German  inventor  whom  I  fliall  mention  hereafter, 
returned  to  his  own  country  *,  excited  as  much  attention  by 
his  method  as  Gobelin  did  at  Paris,  foon  brought  dyeing  into 
repute,  and  continued  to  praftife  his  art  till  1550,  when  he 
died  f. 

After  that  epoch  this  art  was  exercifed  by  the  Flemings 
with  fo  much  zeal,  that  the  Netherlands  afterwards  fupplied 
not  only  France,  but  even  England  and  Grermany,  with  ex- 
perienced dyers. 

Pyeifig  fcems  to  have  been  pra^tifed  alfo  in  England  at  a 
very  early  period,  for  in  the  14th  century  Edward  III.  brought 
a  great  many  dyers  from  Flanders  %•  Under  Edward  IV.  dyers 
were  fo  numerous  in  London,  that  in  the  year  147a  they 
were  eftablifhed  into  a  particular  company,  which  at  prefent 
forms  one  of  the  ninety-two  incorporated  companies,  and 
holds  the  thirteenth  rank  :  this  company  has  its  own  arms, 
and  its  hall  on  Dowgate-hill  §. 

After  the  difcovery  of  America  the  new  dye-ftuffs  began 
to  be  ufed  alfo  in  England ;  but  here  people  were  at  firft  fo 
miftruftful  of  them,  that  under  queen  Elizabeth  dyeing  with 
indigo  was  not  only  limited,  but  the  ufe  of  logwood  was  en- 
tirely prohibited,  and  it  was  burnt  wherever  it  was  found  j|. 
This  prohibition  was  afterwards  repeated,  but  it  was  annulle4 
under  Charles  II.  in  i66i.f 

*  Beckmann's  Technolgy,  p.  64. 

•f-  Mem.  de  I'Acad.  de  Berlin,  1767,  p.  52. 

%  Rymer's  Aila  publica,  torn.  ii.  p,  iii.  p.  68. 

§  Noorthouck's  New  Hiftory  of  London,  vol.  ii.  p.  601. 

Ij  The  Statutes  at  large.  Statute  13  Eliz.  c.  9  ;  an  aft  for  abolifliing 
of  certain  deceitful  ftuff  ufed  in  dyeing  of  cloth,  &c. 

«J  Statutes  of  Charles  H.  13.  c.  11.  Frauds  and  abufes  in  his  majpfty's 
cuftoms  prevented  and  regulated.  Under  this  head  the  following  paflag^ 
occurs : — "  As  it  has  now  been  found  that  our  dyers,  bv  diligence  and 
dexterity,  have  made  fuch  progrefs  as  to  be  able  to  dye  with  logwood  as 
good  and  durable  colours  as  with  other  Kiiv.ls  of  wood,  the  ufe  of  ith'* 
wood  is  in  future  permitted." 

But, 
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But,  fiotwlthftanding  the  attention  hitherto  paid  to  dyeing 
by  government,  it  ftill  remained  in  a  languifliing  ftate  till  the 
year  J  643,  when  a  German  named  Kepflcr  firlb  brought  to 
England  his  new-invented  method  of  dyeing  fcarlet;  and 
becaufe  he  eftablifhed  a  dye-houfe  at  the  village  of  Bow,  the 
fcarlet  he  dyed  was  called  the  BotO  dye*.  At  length  a 
Fleming  named  Brauer,  who  in  1667  went  to  England  with 
his  whole  family,  brought  the  dyeing  of  woollen  there,  in 
general,  to  that  degree  of  perfcftirti  at  whrch  it  has  b*en 
iince  maintained  by  the  Engliih  t.  Men  of  letters  in  Eng- 
land now  bejran  to  turn  their  attention  to  this  art,  and  we 
find  a  treatife  on  dyeing  publifted  in  1667  Xi  which  was  foon 
followed  by  others  of  the  fame  kind. 

As  a  diftin6tion  had  always  been  made  in  Italy,  France^ 
and  the  Netherlands,  between  fine  and  common  dyers,  the 
cafe  appears  to  have  been  the  fame  in  England  from  the  ear- 
lieft  periods ;  fo  that  blucj  red,  and  yellow,  belonged  exclu- 
fively  to  the  fine  dyers ;  but  both  the  fine  and  common  dyers 
were  allowed  to  dye  brown,  fawn  colour,  and  black  §. 

Since  the  art  of  dyeing,  as  we  have  already  feen,  could 
not  be  revived  in  Italy,  France,  and  the  Netherlands,  from 
its  long  ftate  of  depreffion  to  which  it  had  been  fubjeifted  in 
the  fifth  century,  it  will  not  appear  furprifing  that  tlie  Ger- 
mans, who  during  the  middle  ages  paid  very  little  attention 
to  manufactures,  fhould  begin  to  apply  later  than  other  na- 
tions to  this  art,  which  is  always  an  attendant  of  manufac- 
tures. All  the  beauitful,  lively,  and  high  colours,  which 
are  mentioned  by  the  German  writers  of  that  period,  were 
procured  from  the  Italians,  as  thefe  had  procured  them  from 
the  Greeks. 

..  It  is  probable  that  the  Germans  had  dyer?  of  their  own 
for  black  and  brown  colours,  as  the  former  was  their  gaJa 
colour  or  colour  of  honour,  and  the  latter  the  common  co- 
lour of  the  monks  and  other  people,  both  of  which  required 

*  Anderfon's  Hiftory  of  Commerce,  vol.ii.  p.  77. 
•t  Anderfon's  Hiiiory  of  Commerce,  vol.  ii.p.  132. 
%  William  Petty 's  Apparatns  to  the  Hifcory  ot  the  Common  Pradices 
•f  Dyeing,  in  Sprat's  Hiltorjr  of  tlie  Royal  Society  of  London,  p.  204. 
§  Chambers's  Didionary  of  Arts,  under  the  head  Dyeing. 

no 
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no  foreign  dye-duffs  or  expenfive  preparation.  But  ttls 
fcarcely  deferN'ed  the  name  of  dyeing,  and  extended  at  moft 
to  linen  or  coarfe  woollen  (luffs,  and  even  to  thefe  the  dyers 
could  not  communicate  faft  and  durable  colours. 

As  the  number  of  thofe  who  prepared  thefe  colours  after- 
wards increafed,  the  firft  dyers  were  under  the  neceffity  of 
forming  themfelves  into  a  company  to  fecure  themfelveS  and 
their  occupation  from  the  encroachment  of  foreigners ;  and 
this  was  the  origin  of  that  company  known  in  Germany  at 
prefent  utider  the  name  of  black  dyers)  but  whether  this 
fociety  was  formed  imder  Henry  I.  in  the  year  925,  as  the 
chancellor  Von  Ludewig  afferts  *,  cannot  be  with  certainty 
determined.  With  the  above  two  colours  the  Germans  were 
long  fatisfied,  till  at  length,  in  the  12th  c&ntury,  a  great 
many  artifts  and  manufa6turcrs  took  (belter  in  Germany  in 
confequence  of  Milan  being  over-run  by  the  emperor  Fre- 
deric I.  and  by  the  crufades  the  Germans  in  the  Eaft  became 
tnore  and  more  acquainted  with  the  woollen  manufaftories, 
which  they  afterwards  brought  back  with  them  into  their 
own  country  f . 

Thefe  circunlftances,  and  the  encouragement  given  to  the 
German  navigation  and  trade  with  foreign  nations  %  by  the 
Rhirii(h  and  Hanfeatic  league  in  the  13th  century,  encou- 
raged the  Germans  not  only  to  apply  with  more  ardour  to 
their  home  manufaftures,  but  rendered  it  neceffary  for  them 
to  obtain  better  dyers  and  dye-ftuffs,  that  their  manufafturea 
might  find  a  good  fale  in  foreign  markets.  They  endeavoured, 
therefore,  to  procure  from  Italy  and  the  Nethcrlinds,  where 
the  art  of  dyeing,  as  is  well  known,  had  been  much  culti- 
vated, expert  workmen  §,  who,  from  the  \<^oad  which  they 
chiefly  employed  for  dyeing  blue  and  green  colours,  were 
called  luoad  dyers  and  alfo  cloth  djefs  j|,  becaufe  they  dyed 

only 

*  Ludewig  Diflert.  de  Re  Bafiaria  Tiilfl:.  p.  ii. 

t  Sec  V'\inneT'%  Deulfche  Rcid^cfcbi'cbie,  §  107.  III.  p.  257, 

*  Ibid.  §  iiS.v.  291. 

§  Ludewig  i<t'  fupra,  p.  ii.  Schrebcr's  Abband.  'vomWaidt,  part  5.  §  3- 
Zink's  Manitfaiiur  und  Handzuerks  Lexicon,  under  the  word  Dyer, 

|t  The  appellation  w^j/zf/fV^ifr  occurs  in  a  charter  of  the  year  1359.  Zink, 
therefore,  is  wrong  when  he  fays  that  vv^osd  was  not  ufed  till  a  late  period  * 
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only  good  cloths.  They  were  called  likewife  Rhenifh  dyers, 
cither  becaufe  the  IlheniOi  league  encouraged  cloths  of  beau- 
tiful colours,  or  becaufe  a  great  many  dyers  from  Rhineland 
iiad  fettled  in  other  provinces  of  Germany. 

The  above  league,  however,  endeavoured  to  encourage 
dyeing  in  Germany,  not  only  by  promoting  trade  and  pro- 
curing expert  dyers,  but  alfo  by  various  laws  and  regulations. 
Thus  we  find,  befides  others,  an  ordhiance  of  the  Hanfe 
towns,  written  at  Lubec,  in  Latin,  in  the  year  1418,  the 
fixth  feftion  of  which  contains  the  following  paflage : — "  No 
merchant  fliall  purchafe  undyed  cloth  in  any  town  and  dye 
it  in  another;  but  the  cloth  ihall  be  dyed  in  ihe  place  where 
it  is  bought,  under  the  penalty  of  forfeiting  the  cloth  and 
the  dye-fiuffs*." 

After  this  period  we  find  two  kinds  of  dyers  in  Germany, 
viz.  the  before-mentioned  cloth,  luoad,  or  Rhenifh  dycrs^  and 
the  old  black  or  orditiary  dyers.  The  former  endeavoured 
chiefly  to  improve  their  art  by  new  inventions,  as  was  the 
cafe  in  the  i6th  century,  when  a  fine  dyer,  whom  fonie  call 
Kiifteri  others  Kiiffler,  fome  Kepfler,  and  the  Dutch  Drebel, 
found  out,  by  means  of  a  folution  of  tin,  the  art  of  dyeing 
the  new  fcarlct  colour  f.  From  this  dyer  the  before-men- 
tioned German  painter,  Kloeck  or  Gliick,  learned  the  art; 
and  Gobelin  having  been  taught  it  by  the  latter,  it  was  fooii 
made  known  over  a  great  part  of  Europe.  Befides,  the  Ger- 
mans ^low  began  to  ellablifli  filk  manufaftories  j  and  as  filk 
required  a  particular  method  of  dyeing,  there  arofe  a  new 
kind  of  dyers  c^\\c(\  flk- dyers,  of  whom  mention  is  made  in 
the  laws  of  the  empire  in  the  i6th  century]:. 

At  lall  dye-ftufFs,  before  unknown,  from  the  newly-dif- 
covered  countries,  or  at  Icaft  fuch  as  were  rare  and  expenfive, 

and  that,  therefore,  the  black  dyers,  by  way  of  ridicule,  called  thsjing 
ifyers  laoad  dyers. — See  Groffer  AnaleSia  Faftor.  tittauienjiitm,  p.  iv.  c.  4.^ 
p.  1 68-  §  10.  The  name  cloth  dyer  occurs  frequently  in  the  laws  of  the 
empire.  For  example,  in  thofe  of  the  year  I577,  under  the  head  Pur- 
thjifing  of  WooUen  Cloth,  §  ii.  alfo  3. 

'  Putter's  Rc'ichjgefcbichte,  §  145.  iv.  not.  10. 

t  PTellot  on  Dyeing,  p.  276;  Beckmann's  Technology,  p.  64.  Th« 
^iAnicnts  Iwd  a  fcarlet  colour  which  they  dyed  with  the  coccum  kcrmes. 

^  Sce,Re?'h'i  Abfcb.  »u  Regenjburg  foe  the  year  1594. 

Vol.  IX.   '  R  r  being 
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being  imported  into  Europe,  were  much  employed  by  the 
German,  Italian,  and  French  dyers.     By  thefe  produAions 
they  were  enabled  to  prepare  dyes  much  more  beautiful  and 
at  lefs  expenfe  than  they  had  ever  been  able  by  means  of  the- 
dye-ftuffs  before  known. 

As  the  Germans  did  not  obtain  thefe  new  dye-ftuffs  {o 
early,  and  were  not  yet  acquainted  with  the  art  of  treating 
them,  the  Flemifli  and  French  dyers  came  to  Germany  in 
great  numbers,  and  united  themfelves  to  the  German  cloth 
and  woad  dyers,  under  the  name  of  the  art,  woad,  and  fine 
dyers  *. 

Thus,  in  the  middle  of  the  i6th  century,  a  Fleming,  named 
John  Nicolau?  Schmidt,  eftabliflied  a  houfe  for  fine  dyeing  at 
Geraf.  But  on  this  occafion  the  jealoufy  and  envy  of  the 
black  dyers,  who  had  hitherto  been  fecret  enemies  to  the 
woad  dyers,  were  difplayed  in  their  full  force.  They  not 
only  perfeculed  with  all  their  might  the  new  ftrangers,  but 
they  endeavoured  to  make  the  new  dye  materials,  which  the 
fine  dyers  particularly  ufed,  to  appear  to  the  different  princes 
contemptible  and  pernicious;  efpecially  as  they  were  already 
difagrecable  to  financiers,  becaufe  they  lefl'ened  the  confump- 
tion  of  indigenous  produftions,  and  efpecially  of  woad.  The 
elector  of  Saxony  I  and  duke  Ernefl.  the  Pious  §,  therefore, 
not  only  iffued  fevere  prohibitions  againft  indigo  j  but  it  was 
made  a  fubje6t  of  difcuffion  at  the  diet,  where  it  was  de- 
fcribed  as  a  pernicious  eating  devil  and  corrofive  dye-fluff  |). 

The  ufe  of  thefe  ingredients,  however,  had  become  fo  pre- 
valent, and  their  fuperiority  to  the  indigenous  was  too  evi- 
dent to  admit  of  their  being  entirely  baniflicd.  On  the  other 
band,  the  divifion  into  fine  and  common  dyers,  to  which  the 
French  and  Dutch  dyers  were  already  accuftomed,  was  more 
firmly  eflablifhed ;  and  both  kinds  dilHnguiflied  themfelves 
by  their  greater  or  lefs  dexterity  ;  by  the  dye-ftufls  they  em- 

*  Hence  arolb,  no  doubt,  the  connexion  which  ftill  fubfifts  between  the 
German  fine  dyers  and  the  French,  Englilh,  and  German  dyers,  as  the 
black  dyers  cannot  ga  beyond  tlie  boundaries  of  Germany. 

+  Ludewig  ut  fnpra,  p.  I. 

+  Codex  Au^uji'aus,  pan  i.  p.  236,  15:1,  1547. 

§  Gothaifchc  Landefordnung,  p.  a. 

Ij  R.  Pol.  O.  7U  Frankf.  1577.  tit,  ix.  §  3. 

ployed> 
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ployed  J  the  inftraments  they  ufed  j  their  fellowftiip ;  and,  in 
the  laft  place,  by  the  objects  to  which  their  attention  was 
chiefly  dire6led. 

The  black  and  common  dyers,  particularly  in  Saxony, 
learned  the  art  of  communicating  good  dyes  to  linen  or 
linfey-woolfey,  and  alTumed  the  title  of  black  3ind  Jine  dyers, 
by  which  they  endeavoured  to  diflinguifh  themfelvcs  from 
the  common  linen  dyers,  as  they  were  then  called.  They 
were,  however,  eftabliflied  into  one  company  with  the  black 
and  fine  dyers  by  an  ordinance  of  the  eIe6lor  of  Saxony, 
dated  May  $J4th  1595,  and  divided  into  three  principal 
branches,  viz,  thofe  of  Leipfic,  Drefden,  and  Zwickaw  * ; 
and  this  union  chancellor  Von  Ludewig  ccnfiders,  impro- 
perly, as  the  union  of  the  art  dyers  with  the  black  djcrsf. 
Such  is  the  ftate  of  dyeing  at  prefent  in  Germany,  and  of 
the  eftablifliment  of  the  dyers. 


XL.  A  Biographical  Sketch  of  Count  Rumford. 

OIR  BENJAMIN  THOMPSON,  Count  of  Rumford,  a 
native  of  America,  was  born  in  the  town  of  Rumford,  in 
the  province  of  MafTachufets,  In  the  American  war  he 
raifed  a  regiment  of  dragoons,  and  fignalifed  himfelf  on  dif- 
ferent occafions  in  the  fervice  of  the  mother  country.  In 
February  1784  he  received  from  his  Majefty  the  honour  of 
knighthood ;  and  in  the  fame  year,  with  his  fovereign's  per- 
miflion,  engaged  in  the  fervice  of  his  Serene  Highnefs  the 
Eleftor  of  Bavaria. 

In  that  eledtorate  his  fervices  were  of  the  mod  a6live  and 
ufeful  kind ;  for,  in  addition  to  the  duties  of  his  military  pro- 
feflion,  he  devoted  himfelf  to  the  amelioration  of  the  condi- 
tion of  the  vagrant  poor :  a  Herculean  labour,  of  which  no 
one  can  form  an  adequate  idea  without  perufing  the  account 
fince  publiflied  by  the  Count,  and  yet  managed  with  fo 
much  addrefs  as  to  conciliate  the  goqd  wifhes  of  even  the 

*  Schreber  Befchreibung  des  Waidts,  part  5.  §  3. 

t  Ludewig  ut  fupra.  This  perhaps  may  have  induced  Von  Jufti,  in 
his  Volkeywipnjcbaft,  vol.  i,  book  5.  p.  10.  div.  3,  \  5S3.  to  make. the 
fame  afferiion. 

R  r  ^  mendicants 
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mendicants  themfelves,  and  to  beget  in  them  habits  of  in- 
duftry,  cleanhnefs,  and  fobriety. 

In  purfuing  the  plans  of  ceconomy  neceifary  to  give  the 
greateft  efficacy  to  thefe  improvements  in  Bavaria,  he  was  led 
to  devote  his  attention  Jo  the  means  of  providing  the  greateft 
quantity  of  nutriment  with  the  ieaft  poffible  expenfe,  and  at 
the  fame  time  pleafmg  and  palatable.  The  oecononiy  of  fuel 
alfo  claimed  his  attention;  and  to  thefe  laudable  motives  we 
think  the  world  is  chiefly  indebted  for  the  philofophical  in- 
velligation  of  thofe  important  particulars  fo  ablv  conducted 
by  count  Rumford  in  his  various  Kflay?,  and  from  which,  in 
former  volumes,  we  have  laid  feveral  intereftins;  abftra<Sts 
before  our  readers. 

The  eftimation  in  which  thefe  fervices  rendered  to  Bavaria 
were  held  by  the  eleftor  may  be  eftimated  by  the  marks  of 
honour  conferred  by  him  on  the  perfon  who  rendered  them ; 
who  was  created  count  of  Rumford,  knight  of  the  orders  of  the 
white  eagle  and  St.  Staniflaus ;  and  appointed  chamberlain, 
privy  coutifcllor  of  llate,  and  lieutenant-general  i»  the  fcr- 
yice  of  the  duke  pf  Bavaria,  colonel  of  his  regiment  of  artil- 
lery, and  comriiander  in  chief  of  the  general  ftaff  of  his 
army.  The  monument  ere»Sed  at  Munich  in  1795,  in  com- 
memoration of  his  public  fervices,  of  which  our  readers  will 
find  an  account  in  our  fifth  volume,  pages  205  and  312,  will 
ferve  to  hand  down  to  pofterity  the  remembrance  of  the  gra- 
titude of  thofe  who  erefted  it. 

To  dwell  upon  the  benefits  refulting  to  fociety  from  pur- 
fuits  like  thofe  in  which  the  Countvhas  been  occupied  is  al- 
together unneceflfarv :  the  public  kitchens  in  almoft  every 
town  and  village  in  the  kingdom  are  praclical  commentaries 
upon  them,  which  fpeak  more  to  the  feeling  mind  than  could 
the  moft  elaborate  eulotrium. 

Of  living  charaAcrs  propriety  demands  that  we  fhould  fay 
but  little.  Before  clpfing,  .however,  this  very  brief  (ketch,  we 
muft  take  notice  of  the  zeal  manifefted  by  the  Count  for  even 
the  future  furtherance  of  the  advantages  refulting  to  mankind 
by  the  ceconomy  of  fuel.  For  this  purpofe,  on  the  i2lh  of 
July  1795,  he  depofited  with  the  Royal  Society  one  thoufand 
pomids  ilock  in  the  three  per  cent,  confols,  "to  the  end  that 
'  ■■  ■  ■ •  '     ■     "        ■  thf: 


Blogrnphi'cal  Sketch  of  Cotmt  RumforJ.  31^ 

the  Intereft  may  be  applied'  once  every  fecond  year  as  a  pre- 
mium to  the  author  of  the  mod  important  difcovery  or  ufeful 
improvement  which  iliall  be  made  and  pubUflicd  by  printing, 
x)r  in  any  way  made  known  to  the  pubhc  in  any  part  of  Eu- 
rope daring  the  preceding  two  years,  on  heat  or  on  light ;  the 
preference  always  being  given  to  fuch  difcoveries  as  iliali,  in 
the  opinion  of  the  prefident  and  council  of  the  Royal  Society, 
tend  mod  to  promote  the  good  of  mankind." 

The  formalities  to  be  obfcrved  bv  the  prefident  and  council 
in  deciding  on  the  comparative  merits  of  thofc  difcoveries 
which  in  their  opinion  might  entitle  the  authors  to  be  con- 
fidered  as  competitors  for  this  biennial  premium,  the  Count 
ieft  to  the  prefident  and  council  to  determine  as  in  their 
wifdom  and  judgment  they  might  judge  neceflary.  But  in 
regard  to  the  form  in  which  this  premium  is  to  be  conferred, 
his  requeft  was,  *'  that  it  may  always  be  given  in  two 
medals,  ftruck  in  the  fame  dye,  the  one  of  gold  and  the 
other  of  filver,  and  of  fuch  dimenfions  that  both  of  them 
together  may  be  juft  equal  to  the  amount  of  two  years  intereft 
of  the  ftock  ;  that  is  to  fay,  that  they  may  together  be  of  the 
value  of  fixty  pounds  fterling. 

"  Should  it  fo  happen  at  any  time  that  no  new  difcovery 
fefpe6litig  heat  or  light  fliould  be  made  in  any  part  of  Europe 
within  two  years  from  the  preceding  adjudication,  which  in 
tlie  opinion  of  the  prefident  and  council  of  the  Roval  Society 
fhould  deferve  this  premium,  in  that  cafe  the  Count  defines 
'*  that  the  premium  may  not  be  given  ;  but  that  the  value  of 
it  may  be  referved,  and,  being  laid  out  in  the  purchafe  of 
additional  ftock  in  the  Eiiglilh  funds,  may  be  cmploved  to 
augment  the  capital  of  this  premium ;  and  that  the  intereft 
of  the  fame,  by  which  the  capital  may  from  time  to  time  bft 
augmented,  may  regularly  be  given  in  money  with  the  two 
medals,  and  as  an  addition  to  the  original  premium,  at  each 
fucceeding  adjudication  of  it."  And  it  is  further  his  "  parti- 
cular requeft  that  thole  additions  to  the  value  of  the.  pre- 
mium, arifing  from  its  occafional  non-adjudications,  may  be 
fuflered  to  increafe  without  limitation.'* 

It  is  principally  to  the  exertions  of  liiio  acti,;.  ual, 

m  which  he  was  ably  fupported  by  the  worthy  pteli  .:  n  of 

the 
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the  Royal  Society,  that  the  world  is  indebted  for  the  efta- 
blifliment  of  the  Rotal  British  Institution,  which 
promifes  to  be  of  the  greateft  public  benefit. 

To  conclude  :  The  different  produ6lions  of  count  Rumford 
on  fcientific  fubjefks,  publifhed  in  the  Philofophical  Tranf- 
aftions  and  in  feparate  eflavs,  are  fo  well  known  to  the  public 
that  any  enumeration  of  them  in  this  place  is  unneceflary. 
His  writings  are  alfo  well  known  on  the  continent ;  indeed 
many  of  them  have  been  trandated,  and  from  all  of  them 
large  extracts  have  been  given  in  different  European  languages. 


XLT.  Account  of  Mejfrs.  Turnbull  and  Crook's  ncut 
Method  of  Bleaching  or  IVhitening  and  Cleanjing  Cotton- 
TVbol,  Flax,  Hemp,  ^c,  and  Goods  manufadured  from 
any  of  thefc  Materials, 


Ti 


HE  inventors  of  this  method  have  fecured  the  fame 
by  patent,  and  the  prefent  account  is  extracted  from  their 
fpecificaiion. 

The  {roods  to  be  bleached  or  cleanfed  are  dire<Sled  to  be 
firft  wafhed,  and  freed  from  the  dirt  and  foreign  matters  that 
may  be  adhering  to  them,  and  from  any  kind  of  pafte  or 
dreffing  (as  the  workmen  call  it)  which  may  have  been  ufed 
in  their  manufacture.  This  is  to  be  performed  by  mill- 
wad)  ing  or  any  of  the  ufual  proceffes. 

When  thus  cleanfed  they  are  put  into  a  lye  of  vegetable  or 
of  mineral  fixed  alkali,  or  of  the  volatile  alkali,  either  mild  or 
made  cauftic  by  quicklime,  or  into  a  lye  of  quicklime  only, 
or  into  a  foapy  lye,  or  into  a  lye  compofed  of  all  or  any  of 
thefe  fubftances,  (with  or  without  the  addition  of  oxygenated 
muriatic  acid,)  of  a  ftrength  fit  for  the  purpofe  of  extracting 
the  coloured  or  colourlefs  gummy,  refinous,  or  other  im.puri- 
ties  which  may  exift  naturally  in,  or  which  may  have  been 
introduced  (by  accident  or  defign)  into  the  fibre  or  texture  of 
liie  materials  or  goods  under  procefs,  and  which  are  too  inti- 
malclv  united  with  them  to  admit  of  being  removed  by  the 
firlt  above -defcri bed  wafhing  or  cleanfing.  The  alkaline, 
ioapy,  or  other  Ive  may  be  prepared  by  the  method  or  me.- 
■  '5  '  thodQ 
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thods  ufually  followed  by  bleachers ;  the  prefent  invention 
not  confiding  in  the  kind  of  alkaline  lyes  or  other  liquors 
employed,  or  in  the  way  of  preparing  them,  but  in  the  mode 
of  applying  fuch  alkaline,  foapy,  or  other  lyes,  and  in  the 
method  of  obtaining  and  applying  the  volatile  alkali  or  am- 
monia to  the  fame  purpofej  for,  when  the  goods  or  articles 
to  be  bleached  are  immerfed  in  the  alkaline,  foapy,  or  other 
lye  or  liquor  as  before  directed,  inftead  of  boiling  or  bucking 
them  in  it,  as  is  the  pra6lice  ufually  followed,  the  patentees 
only  fteep  them,  or  keep  them  long  enough  in  the  faid  lye  to 
be  thoroughly  impregnated  with  it,  which  requires  a  longer 
or  fhorter  time  according  to  the  quantity  and  texture  of  the 
articles  or  goods.  The  goods  are  then  drawn  out  upon  a  rack 
over  the  vefiel  in  which  they  were  impregnated,  and  fuffered 
to  drain,  that  the  fuperficially  adhering  lye  or  liquor  may- 
run  from  them  back  into  the  faid  veflel.  After  this  draining, 
the  goods  will  ftill  hold  a  fufficient  quantity  of  the  Ive  or 
liquer  employed  to  anfwer  the  end  in  view.  They  are  then 
put  into  a  veflel  of  fufficient  ftrength  and  dimenfions,  which 
they  call  the  fteaming-vat,  and  which  is  connedled,  by 
means  of  a  pipe,  tube,  or  hofe,  with  a  boiler,  kettle,  or  cal- 
dron, which  they  call  the  fteaming- kettle,  and  which  may 
be  of  any  convenient  form  and  dimenfions.  The  tube  above 
mentioned  may  pafs  from  any  part  of  the  edge  or  of  the  fide* 
of  the  fteaming-kettle,  or  even  from  its  cover,  which  ought 
to  fit  fteam-tight  into  any  part  of  the  fide  or  bottom  of  the 
fteaming-vat,  the  intention  and  ufe  of  it  being  to  convey 
fteam  from  the  forefaid  kettle  to  the  forefaid  vat,  and  is  fur- 
niihed  with  a  ftop-cock,  a  valve,  or  any  contrivance  that  will 
anfwer  the  purpole  of  fhutting  and  opening  at  pleafure  the 
communication  between  the  faid  kettle  and  vat.  The  fteam- 
ing-vat  ought,  for  the  convenience  of  lifting  out  the  goods, 
to  be  furnifhed  with  a  falfe  bottom  of  fome  kind  in  the  infide, 
as  of  wood  or  of  net- work,  for  the  goods  to  lie  upon ;  and  to 
this  falfe  bottom  fliould  be  attached  ropes,  by  means  of  which, 
and  the  afififtance  of  a  crane  and  pulley,  or  any  .other  conve- 
nient mechanical  power,  the  goods  may  be  withdrawn  from 
the  vat  after  the  operation  of  fteaming  the  goods.  The  ope- 
ration of  fteaming  the  goods  is  performed  by  opening  the 

com  muni- 
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communication  between  the  ftcamincr-kettle  and  iLcammc- 
vat;  the  former,  which  contains  fome  water  or  aqueous  folu- 
t!on,  being  kept  at  a  proper  heat  bv  means  of  a  fire  put  under 
it,  and  the  latter  having  previonily  its  cover  fitted  on  ftcani- 
tight.  The  fteam  is  thas,  as  it  were,  pent  up  in  the  kettle 
and  vat,  Hud  made  to  a6t  with  any  preflure  that  may  be  de- 
lired,  or  that  the  ftrength  of  the  vellcls  may  be  able  to  fuRain. 
To  fecure  the  fafety  of  the  people  employed,  the  apparatus 
ought  always  to  be  furnifhed  with  a  fafcty-valvc,  attached  to 
any  part  of  the  (tcaming-kettle  or  of  the  (leaming-vat,  or  oi 
the  tube  of  communication,  that,  when  the  elaftic  force  of 
the  inclofed  fteam  reaches  a  determined  point,  the  valve  may 
open  of  itfelf,  and  allow  a  portion  of  it  to  efcape.  By  this 
procefs  the  goods  can  be  heated  confidcrably  above  the  boil- 
ing point ;  acircumftance  that  adds  fo  much  to  the  dillolving 
power  of  the  alkaline  or  foapy  or  other  Ive,  that  the  quantity 
left  in  the  goods  after  draining,  as  before  defcribed,  is  found 
fufficient  to  dilfolve  and  dilcharge  by  one  fleaming  as  much 
of  the  refinous,  gummy,  or  other  impurities  from  the  goods 
under  procefs^  as  could  have  been  difcharged  by  a  long  boiling 
of  the  goods  in  the  lye  itfelf,  as  is  the  ufual  praclice ;  and  by 
this  means  a  great  faving  is  made  in  the  alkalies  and  other 
ingredients  employed  for  whitening  the  goods.  For  in  the, 
common  method  the  colouring  matter,  as  difcharged  from 
the  fibre  or  texture  of  the  goods,  is  diflufed  throughout  the 
whole  lye ;  which  foon  renders  it  fo  foul,  that  it  is  obliged  to 
be  chani':ed  long  before  it  has  become  faturated  with  the  fub- 
ftances  or  matters  on  which  it  exercifes  its  power.  But  by 
this  method  there  Is  no  more  lye  employed  for  one  fteaming 
than  what  is  fufficient,  merely  to  impregnate  the  goods  tho- 
roughly; and  the  alkali,  thus  depofited  in  the  texture  or 
fibre  of  the  goods  under  procefs,  is  more  or  lefs  difengaged 
from  the  faid  texture  or  fibre  by  the  a6bon  of  the  fteam,  and 
is  found  at  the  bottom  of  the  fteaming-vat,  of  a  dark  colour, 
occafioned  by  the  matters  it  has  diflblved  and  carried  down 
»'ith  it.  The  fteaming-vat  may  be  very  commodioufly  freed 
from  this  depofit  by  a  common  ftopcock,  or  even  a  plug,  at 
or  near  its  bottom,  to  be  opened  as  often  as  may  be  neceffary. 
The  fame  end  is  alfo  effected  by  ufing  only  a  deep  boiler 

with 
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\vith  a  fteam-tight  cover,  and  fufpending  the  goods  prevloufly 
impregnated  with  the  alkaUne  or  other  lye,  as  before  direfted, 
on  frame  or  net-work  over  boiling  water  in  the  faid  boiler, 
and  employing  oxygenated  miiriatic  acid,  acidulated  waters^ 
inill-v.afliing,  or  expofure  to  the  fun  and  air  when  thefe 
may  be  neceflary.  Particular  care  muft  be  taken  to  keep 
a  fupply  of  water  or  fome  aqueous  folution  in  the  lower  part 
of  the  boiler  below  the  frame  or  net- work  on  which  the 
goods  lie,  as  otherwife  they  may  be  finged  or  aQ:ually  burnt, 
and  a  lofs  be  confequently  incurred.  But  putting  them  in 
lleaming-vats  is  preferable  to  putting  them  in  a  boiler  in  the 
manner  juft  defcribed ;  and  that  on  feveral  accounts,  but  efpe- 
cially  becaufe  by  means  of  one  fteaming-kettle  (learn  can  be 
thrown  into  as  many  vats  as  can  be  conveniently  ranged 
round  it  J  which  is  a  mean  of  making  a  conliderable  faving 
in  the  article  of  fuel. 

One  fteaming  generally  requires  from  four  to  eight  hours ; 
but  the  length  of  time  will  vary  according  to  the  kind  or 
quality  of  the  goods  to  be  whitened,  and  the  (Irength  of  the 
lye  that  has  been  employed  for  impregnating  them.  After 
the  fteam  has  been  continued  a  fufficient  length  of  time,  the 
cover  of  the  fleamlng-vat  is  taken  off,  the  communicatioii 
with  the  lleaming-kettle  is  cut  off  by  means  of  the  forefaid 
cock  or  valve  provided  for  that  purpofe,  and  the  goods  are 
lifted  out  by  means  of  a  crane  or  pullev,  or  other  fit  mecha- 
nical power,  as  before  mentioned.  They  are  then  well  waflied 
by  milling,  or  by  any  of  the  proceffes  follow^ed  by  bleachers": 
after  this  they  are  again  impregnated  with  lye,  ftqamed,  and 
then  waflied  5  and  thefe  manipulations  are  repeated  in  the 
manner  that  has  already  been  defcribed,  till  the  goods  are 
brought  to  the  required  degree  of  whitenefs  and  purity.  The 
ufual  operation  of  fleeping  in  acidulated  waters,  and  expofure 
to  the  fun  and  air,  or  to  the  a£lion  of  the  oxygenated  mu- 
riatic acid,  in  fuch  ftages  of  the  procefs  as  the  bleacher  may 
think  proper,  may  be  employed  with  advantage  in  this  me- 
thod as  well  as  in  the  common  and  ufual  method  of  bleach- 
ing. Every  bleacher's  own  experience  muft  point  out  to 
him,  that  when  acidulated  waters,  expofure  to  the  fun  and 
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air,  or  the  oxygenated  muriatic  acid,  are  to  be  employed  after 
any  (learning,  the  goods  fliould  firft  be  waflied. 

When  filk,  fheep's  wool,  or  goods  containing  (beep's  wool, 
or  animal  hair  or  fur  of  any  kind  are  wiflied  to  be  cleaned, 
fcoured,  or  whitened  |)y  the  above-defcribed  met^iod,  the  ly? 
employed  ought  to  be  much  wcalcer  than  in  the  cafe  of  cot- 
ton, flax,  or  hemp,  or  of  goods  manufaftured  of  tbefe  or  any 
of  them  ;  fpr  a  ftrong  cauftic  lye  would  entirely  deftroy  the 
former,  and  convert  them  into  a  fuponaceous  matter. 

By  the  means  above  defcribed,  or  by  another  or  different 
application  of  the  volatile  alkali  or  ammonia,  the  manner  of 
performing  which  fhall  be  immediately  defcribed,  a  degree 
of  whitenefs  and  purity  may  be  given  to  cotton-wool,  flax, 
hemp,  filk,  and  flieeps'  wool,  and  to  goods  of  every  defcription 
jnade  or  manufa6tured  of  any  of  them,  or  of  mixtures  of  all 
or  any  of  them,  which  cannot  otherwife  be  obtained  but  :(,t 
a  much  greater  expenfe. 

When  the  volatile  alkali  is  to  be  employed  in  place  of  that 
already  defcribed,  that  as  little  of  the  volatile  alkali  as  pofllble 
may  be  loft,  it  is  recommended,  that  inftead  of  the  fafety- 
valve  being  affixed  to  fome  part  of  the  fteaming-kettle  or  of 
the  fteaming-vat,  or  of  the  tube  of  communication  between 
them,  fo  as  to  allow  the  fteam  to  efcape  when  it  aits  with  a 
.certain  force,  it  may  be  attached  in  fuch  a  manner  that 
vhcn  opened  by  the  internal  prefl'ure  the  vapour  may  not 
efcape  into  the  atmofphcre  and  be  loft,  which  woulcl  occafioa 
a  wafte  of  the  alkali,  but  may  pafs  into  a  worm  paffing 
through  a  refrigeratory,  that  it  may  be  condenfed,  and  fall 
into  a  receiver  adapted  to  the  lower  extremity  of  the  worm. 
This  part  of  the  apparatus  is  exaftly  fimilar  to  that  employed 
in  the  diftillation  of  ardent  fpirits ;  but  the  receiver  fbould  be 
furrounded  with  cold  water  as  well  as  the  worm,  the  more 
effeAually  to  condcnfe  the  volatile  alkali.  The  worm-tub  and 
receiver  may  either  be  elevated  higher  than  the  fteamintr- 
J^ettle,  for  the  purpofe  of  returning  the  condenfed  alkali  from 
time  to  time  from  the  receiver  into  the  fteaming-kettle,  by 
means  of  a  tube  of  communication  and  a  ftopcock  between 
tlicfe  two,  in  this  manner  to  keep  up  a  continual  circulation 
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of  the  volatile  alkali ;  or  they  may  (land  at  any  convenient 
place  at  the  fide  of  the  fteaming-kettle  or  of  the  fteaming- 
vat,  and  the  condenfed  alkali,  inliead  of  being  returned  into 
the  fteaming-kettle,  may  be  laid  afide  for  other  purpofes,  or 
for  fale,  as  the  wav  and  manner  in  which  the  patentees  ob- 
tain the  volatile  alkali  and  apply  it  to  the  purpofe  intended, 
and  which  conftitutes  a  part  of  their  invention,  may  fome- 
times  render  fuch  fale  advifable ;  that  is  to  fay,  inftead  of 
employino;  volatile  alkali  or  ammonia  in  the  prepared  ftate, 
as  ufually  fold  in  commerce,  ihev  employ  either  urine  or  foot, 
or  any  fubftance  containing  it  naturally,  or  which  may  be 
made  to  produce  it  by  either  puirefatlion  or  lixiviation,  or 
any  of  the  common  chemical  procefTes  that  may  not  be  too 
expcnfive  for  fuch  an  application  and  ufe. 

Thus,  if  urine  be  the  material  employed  for  producing  the 
volatile  alkali,  it  (hould  be  allowed  to  ftand  till  it  putrefy  or 
become  dale;  for  which  about  a  week's  time  in  fummer,  and 
three  or  four  weeks  in  cold  weather,  will  generally  be  requi- 
fite ;  but,  indeed,  the  longer  the  better.  By  this  putrefaftiori 
an  internal  m^ovement  and  new  arrangement  in  the  elementary 
principles  of  the  urine  is  effefted  by  nature  fo  as  to  produce 
in  it  real  volatile  alkali,  which  only  requires  to  be  called  forth 
and  brought  into  a6lion  by  the  aid  of  proper  means,  of  which 
the  following  may  ferve  as  an  example : — To  about  eight 
parts  of  ftale  urine  add  one  part  of  cauftic  or  quick-lime, 
the  freftier  burnt  the  better;  ftir  the  ingredients,  and  allow 
them  to  reft  for  about  fix  or  eight  hours,  to  give  time  to  the 
fediment  to  fettle  at  the  bottom  of  the  caik  or  other  vefTel  in 
which  the  mixture  is  made.  The  clear  liquor  or  lye  may 
then  be  drawn  off  by  a  plug  or  cock  at  fuch  a  height  from 
the  bottom  of  the  velfel  as  to  allow  the  lye  to  run  off  without 
difturbing  the  fediment.  By  this  means  the  volatile  alkali 
which  was  formed  in  the  urine  by  the  putrefactive  procefs  is 
Tendered  cauilic,  the  lime  feizlng  on  the  carbonic  acid  which 
fervcd  to  neutralife  it  and  render  it  mild  ;  and  all  that  is  now 
neceffary  is  to  pnt  this  lye  into  the  fteaming-kettle  before 
-dcfcribed,  and  then,  by  means  of  heat,  the  whole  alkali  will 
diicngage  Itfelf  from  the  urine  and  pafs  into  the  fteaming- 
vats,  to  exercife  its  action  upon  the  goods  depofited  therein, 

S  s  i  which 
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which  in  this  cafe  may  or  may  not  be  previoufly  impregnated 

with  an  alkaljne,  foapy,  or  other  lye. 

If  foot  be  the  fubltance  employed  to  furnifli  the  volatile 
alkali^  a  lye  mufl  be  prepared  from  it  by  lixiviation  with 
water.  I^or  this  purpofe,  a  calk  or  other  veflei  fhould  be 
provided  with  a  double  bottom,  the  upper  one  perforated 
with  a  nunibcr  of  fmall  holes,  and  the  fpace  between  the 
tvvo  filled  with  flraw,  or  with  any  material  which  will  lie 
open  enough  to  allow  the  lixivium  to  percolate,  and  yet 
clofe  enough  to  prevent  the  foot  from  pafling  with  the  clear 
liquor,  fuch  ftraw  or  other  material  being  intended  merely 
to  perform  the  office  of  a  filter.  Into  this  caflc  or  other  vcrflel 
the  foot  is  to  be  introduced  above  the  double  bottom,  and 
water  is  to  be  thrown  upon  it,  in  which  it  fhould  be  allowed 
to  remain  for  fonie  hours ;  after  which  the  water  may  be 
drawn  off  by  a  hole  in  the  fide  clofe  to  the  lower  bottom  of  the 
cafk  or  other  vefll'el  aforefaid,  and  will  be  found  to  have  ex- 
tracted a  confiderable  quantity  of  volatile  alkali  from  the  foot, 
and  to  have  become  an  alkaline  lye,  which,  after  being  ren- 
dered cauftic  by  the  addition  of  about  one  pound  of  quick- 
lime to  every  eight  pounds  of  the  lye,  may  then  be  conveyed 
to  the  lleaming-kuttle,  and  applied  to  the  purpofe  of  bleach- 
ing, whitening,  and  purifying,  in  the  manner  before  dire6led 
refpe«Sling  the  lye  prepared  with  ftale  urine  and  quicklime;  or 
it  may,  before  being  rendered  caufi;ic,  be  again  put  upon  a 
fecond  and  a  third  quantity  of  foot,  and  made  to  pafs  through 
them  as  at  firft  to  render  it  more  alkaline,  and  being  then 
rendered  cauftic  by  quicklime,  as  before  directed,  maybe 
applied  >to  the  purpofe  aforefaid. 

Where  fuch  fimple  and  cheap  materials  as  urine  or  foot 
cannot  be  procured  in  fufficient  quantity,  other  fubftance?. 
n}ay  be  employed  for  the  produ6lion  of  the  volatile  alkalij  or 
for  extra6ling  it  from;  or  the  common  volatile  alkali  of  com- 
merce may  be  employed  with  the  fteaming-kettie,  ftcaming- 
vat,  and  other  ajTparatus  before  defcribed,  and  which  may  be 
varied  in  form,  lliape,  and  arrangement,  to  anfwer  the  fcite 
and  other  circumftances  conne<fted  with  particular  buildings.., 

The  method  of  employing  volatile  alkali  that  has  been  fpe-  , 
cified,  will  in  every  cafe  be,  found  to  be  more  advantageous . 

than 
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than  any  other  that  has  heretofore  been  made  ufe  of,  the 
action  of  the  alkali  being  much  more  powerful  when  pent 
up  in  clofe  veflels  than  when  othervvife  applied,  and  all  wafie 
being  thereby  prevented.  Even  the  volatile  alkali  that  may 
remain  condenfed  iq  the  fibre  or  tiflue,  or  on  the  furface  of 
the  goods  when  taken  from  the  fteaming-vat,  ought  not  toi'- 
be  loft.  The  goods  lliould  be  rinfed  in  water  to  extract  the 
alkali  from  them,  and  this  water  fliould  be  employed  for  the 
next  lixiviation  of  the  foot,  where  foot  is  made  ufe  of,  or 
fliould  be  tlirown  into  the  fteaming-vat,  and  the  volatile 
alkali  be  feparated  from  it  by  means  of  heat,  and  made  to 
pafs  into  the  receiver  before  defcribed,  which  will  never  re- 
quire a  long  time  or  a  wade  of  much  fuel,  being  fo  muck 
more  volatile  than  the  water  that  it  foon  paflcs  over. 

In  the  application  of  the  volatile  alkali,  the  goods  may  be 
taken  from  the  fteaming-vat  or  vats  from  time  to  time,  aod 
the  operations  of  waftiing,  fteeping  in  acidulated  waters,  ex- 
pofure  to  the  fun  and  air,  or  to  the  a6lion  of  oxygenated 
muriatic  acid,  be  employed  with  advantage  in  fuch  ftages  of 
the  procefs  as  the  bleacher  may  think  proper,  as  iias  been 
above  obferved  refpe6ling  the  application  of  fixed  alkaline, 
foapy,  or  other  lyes,  to  the  bleaching,  whitening,  and  to  the  ' 
purifying  and  cleanfing  of  the  various  goods  above  enume- 
rated, by  the  ufe  or  through  the  medium  of  any  apparatus 
conilruc^ed  on  the  principles  before  ftated.  When  cloth  or 
garments  are  to  be  wafhed  and  cleanfed  by  means  of  the 
Itcaming  apparatus  before  fpecified,  they  may  be  impregnate<.^ 
with  a  {Irong  folution  of  foap  made  from  tallow,  or  from  oil, 
or  from  fi(h,  or  from  bones,  or  from  wool,  and  with  or  with- 
out an  addition  of  fixed  alkali,  and  with  or  without  the  ap- 
plication of  the  volatile  alkali  in  the  manner  before  fpecified. 
It  is  only  necefl'ary  further  to  obferve,  that  oak  fliould  not  be 
employed  in  the  conftru^lion  of  the  fteaming-vat  or  other 
neceffary  veffel,  nor  any  kind  of  wood  that  contains  that  fub- 
ftance  known  among  chemifts  by  the  name  of  the  gallic 
ccU,  and  formerly  called  the  aftringent  principle,  becaufe  a 
porlion'of  it  might  be  diflblved  in  the  lye,  and  would  not  fail 
to  exercife  its  atSlion  upon  the  fteaming-kettle  if  made  of 
iron,  (which  is  the  beft  material  for  that  vefiel,)  and  would-' 
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produce  ail  ink  more  or  lefs  dilute,  according  to  the  quantity 
of  gallic  acid  prefent,  which,  of  courfe,  would  blacken  the 
goods:  nor  (hould  arty  kind  of  brafs  or  copper  be  made  ufe 
of  in  the  apparatus,  as  the  volatile  alkali  cxercifcs  fo  (Irong 
an  adlion  on  thefe  that  they  would  be  partially  diflblved,  and 
prove  injurious  to  the  procefs. 


XLI.   A  Treal'ife  on  the   Cultivation  of  the  Vine,  and  ths 
Method  of  making  IVines.     jBy  C;  Chattal. 

[Continued  from  Page  268.] 
IF.    Of  Fermentation. 

X  H  E  mud  is  fcarcely  put  into  the  vat  when  it  begins  to 
ferment.  That  which  flows  from  the  grapes  by  the  predure 
or  agitation  they  receive  during  the  carriage,  works  and  fer- 
ments before  it  arrives  at  the  vat.  This  is  a  phsRnomenon 
which  any  one  may  eafily  obfcrve  by  following  the  vintagers 
in  warm  climates,  and  carefully  examining  the  mull  which 
ifl'ues  from  the  grapes  and  remains  mixed  with  them  in  the 
veflTel  ufed  for  carrying  them. 

The  antients  carefully  fcparated  the  firfl  juice,  which  can 
arife  only  from  the  ripefl:  grapes,  and  which  flows  naturally 
by  the  effeft  of  the  flighted  prellure  exercifed  on  them.  They 
caufed  it  to  feiinent  feparatcly,  and  obtained  from  it  a  deli- 
cious beverage,  which  they  called  protopon.  Mnjlum  fponie 
dejiuenSy  antequam  calccntur  uv<^.  Baccius  has  defcribed  a 
fimilar  procefs  pra6lifcd  by  the  Italians:  Qui  primus  liquor 
non  calcatis  ui'is  dtfuity  vinum  efficit  virgineum,  non  inqui- 
natutn  fa:cihus;  lacrymam  'uocant  Itali;  cito  potui  idoneumjit 
et  valde  utile.  But  this  virgin  liquor  forms  only  one  part  of 
the  juice  which  the  grapes  can  furnith,  and  it  cannot  be 
treated  feparately,  except  when  it  is  required  to  obtain  wine 
very  delicate  and  little  coloured.  In  general,  this  tird  liquor 
is  mixed  with  the  red  of  the  grapes  which  have  been  trod, 
and  the  whole  is  left  to  ferment. 

The  vinous  fermentation  is  always  effe6led  in  vats  of  done 
or  of  wood.     Their  capacity  in  general  is  proportioned  to  the 
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quantity  of  the  grapes  colle«Sled  from  one  vineyard.  Thofe 
conftru£led  of  mafon-work  are  for  the  moll  part  of  good  cut 
ilonc,  and  the  infide  is  often  Hned  with  bricks,  joined  toge- 
ther by  a  cement  of  pozzolario  or  ftrong  clay.  Wooden  vats 
require  more  care  to  maintain  them,  arc  more  fubjeft  to 
variations  of  tcmpcratqre,  and  liable  to  more  accidents. 

Before  the  vintage  is  put  into  the  vat,  care  mull  be  taken 
to  clean  it.  It  mull  therefore  be  walhed  with  warm  water 
and  well  fcrubbed,  and  the  fides  muft  be  covered  with  two 
or  three  ftrata  of  lime.  This  covering  is  attended  with  this 
advantage,  that  it  faturates  a  part  of  the  malic  acid,  which 
exifts  abundantly  in  the  muft,  as  we  (hall  fliow  hereafter. 

As  the  whole  procefs  of  vinilication  takes  place  duriiig 
the  fermentation,  fince  it  is  by  it  alone  that  the  mvjl  pafles 
to  the  ftate  of  ^uine,  we  think  it  neceflfary  to  confider  this 
important  fubje6l  under  feveral  points  of  view.  We  fliall 
firll  fpeak  of  the  caufes  which  contribute  to  produce  ferment- 
ation; we  fliall  then  examine  its  effects  or  its  produiSl,  and 
Ihall  conclude  with  deducing,  from  what  w^e  :^6lually  know  oa 
the  fubje^,  fome  general  principles  which  may  direct  th^ 
agriculturift  in  Uiq  arf  of  managing  it. 

Of  the  Caufes  ivhicb  have  an  Influence  on  Fermentation. 

It  is  well  known  that  to  eftablifli  fermentation,  and  make 
it  follow  all  its  periods  in  a  reguftir  manner,  fome  conditions 
with  which  obfervation  has  made  us  acquainted  are  necelTarv. 
A  gertain  degree  of  heat,  the  contact  of  the  air,  the  exilt- 
enceof  a  fweet  and  faccharinc  principle  in  the  muft — fucfai 
are  nearly  the  conditions  that  are  requifite;  we  ftiall  endea- 
vour to  rnake  ^nown  tl^e  effects  produced  by  each  of  them. 

1 .  Influence  of  the  Temperature  of  the  Atmofphere  on 
Fermentatio?i. 

•The  54th  degree  of  Fahrenheit  is  pretty  generally  confiJcreJ 
as  the  temperature  moft  favourable  to  fpiritous  fermentation  ; 
below  that  degree  it  is  languid ;  above,  it  becomes  too  tu- 
multuous. At  a  temperature  too  cold  or  too  hot,  it  does  not 
take  place  at  all.  Plutarch  obferved  that  cold  could  prevei^t 
fermentation,  and  that  the  fernGentation  of  muft  wa?  iKvays 
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proportioned  to  the  temperature  of  the  atmofphere  *.  BacotI 
recommends  the  immerfion  of  veflels  containing  wine,  in  the 
fea,  to  prevent  its  decompofition.  Boyle  relates,  in  his  Treatife 
on  Cold,  that  a  Frenchman,  to  keep  his  wine  in  the  ftate  of 
mnft,  and  prefcrve  to  it  that  fwcetnefs  of  which  fome  perfon* 
are  fond,  clofed  the  cafk  hermetically,  and  immerfed  it  in  3. 
VfoW  or  a  river.  In  all  thefe  cafes  the  liquor  was  not  only 
kept  in  a  temperature  very  mifavourable  to  fermentation,  but 
ft  was  fecurcd  from  the  contaft  of  the  air,  which  checks, 
pr  at  Icaft  moderates,  fermentation. 

An  extraordinary  phaenomenon,  but  which  feems  con- 
-  firmed  by  a  fufficient  number  of  obfcrvations  to  merit  full 
htVicf,  \s,  that  fermentation  is  Jloiver  as  the  temperature  has 
ieen  colder  at  the  ihrte  9f  colleding  the  grapes.  Rozier  found 
in  1769,  that  grape's  collefted  on  the  7th,  8th,  and  9th  of 
0<Slober  rem_ained  in  the  vat  till  the  19th  without  lliowing 
the  leaft  fign  of  fermentation  :  the  thermometer  in  the  morn- 
ing had  been  at  3 '  degrees  below  freezing,  and  maintained 
itfelf  at  +  4.  The  fermentation  was  not  completed  till  the 
3:5th;  while  fimilar  grapes  colle6led  on  the  i6th,  at  a  tem- 
perature much  lefs  cold,  terminated  their  fermentation  on 
the  31ft  or  22d,    The  fame  thing  was  obferved  in  1740. 

In  confequenee  of  thefe  principles,  it  has  been  recom- 
inerKled  to  place  the  vats  in  covered  places  j  to  remove  them 
from  damp  and  cold  places';  to  cover  thetii,  in  order  to  mo- 
derate the  cold  of  the  atmofphere ;  to  heat  again  the  mafs 
\)y  introducing  boiling  muft ;  and  to  make  choice  of  a  warm 
day  for  colle6ling  the  grapes,  or  to  cxpofe  them  to  the  fun,  &c. 
2.  hifluence  of  the  Air  on  Fermentation. 

We  have  feen  in  the  preceding  article  that  fermentation 
tnay  be  moderated  and  retarded  by  withdrawing  the  muft 
from  the  dire6l  a£lion  of  the  air,  and  keeping  it  expofed  to  a 
cool  temperature.  Some  cherniRs,  in  confequenee  of  thefe 
fafts,  are  of  opinion  that  fermentation  can  take  place  only 
bv  the  aclion  of  the  atmofpheric  air;  but  a  more  attentive 
obfervation  of  all  the  phzenoniena  it  prefents  in  its  different 
ttate?,  will  enable  ns  to  fet  a  juft  value  on  all  the  opinion^ 
v»hich  have  been  entertained  on  that  fubjeiSl, 
'*  Quaeft;  Nat.  z;. 
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The  air,  no  doubt,  is  favourable  to  fermentation.  This 
truth  fccms  eftablifhed  by  a  concurrence  of  all  the  fa6ti 
known ;  for,  when  preferred  from  the  conta6l  of  the  air, 
muft  will  keep  a  long  time  without  any  change  or  alteration. 
But  it  is  proved  alfo,  that  though  muft  (hut  up  in  clofe  veflels 
undergoes  very  (lowly  the  phenomena  of  fermentation^  it  at 
length  terminates,  and  that  the  wine  produced  by  it  is  more 
generous.    This  is  the  refult  of  the  experiments  of  D.  Gentil. 

If  a  little  yeaft  of  beer  and  molaifes,  diluted  in  water,  be 
introduced  into  a  flaflc  with  a  bent  beak,  and  if  the  beak  of 
the  flaflc  be  opened  under  a  bell  filled  with  water,  and  inverted 
over  a  pneumatic  tub,  at  the  temperature  of  60  or  65  degrees; 
according  to  my  obfervations,  the  firft  phsenomena  of  fer-^ 
mentation  will  always  appear  a  few  minutes  after  the  appa- 
ratus has  been  thus  arranged  j  the  vacuum  of  the  flaflc  foon 
becomes  filled  with  bubbles  and  foani ;  a  great  deal  of  car- 
bonic acid  pafTes  under  the  bell ;  and  this  movement  does 
not  ceafe  till  the  liquor  has  become  fpiritous.  In  no  cafe 
have  I  ever  feen  an  abforption  of  atmofpheric  air. 

If,  infbead  of  giving  free  vent  to  the  gafeous  matters  tv'hich 
cfcape  by  the  procefs  of  fermentation,  their  difengagement 
be  checked  by  keeping  the  fermenting  mafs  in  clofe  veflels, 
the  movement  then  flackens,  and  the  fermentation  termi- 
nates only  with  difficulty  and  after  a  very  long  time. 

In  all  the  experiments  which  I  tried  on  fermentation,  t 
have  never  feen  that  the  air  was  abforbed.  It  neither  enters 
into  the  prodlift  as  a  principle,  r.or  into  the  decompofition  as 
an  element;  it  is  expelled  from  the  veffcls  with  the  carbonic 
acid,  which  is  the  firft  refult  of  the  fermentatiori. 

Atmofpheric  air,  then,  is  not  necefTary  to  fermentation; 
and  if  it  appears  ufeful  to  eflablifh  a  free  comniunication 
between  the  muft  and  the  atmofphere,  it  is  becaufe  the  gafeous 
fubftances  which  are  formed  in  the  fermentation  may  then 
efcape,  by  riiixing  with  or  diflfolving  in  the  furrounding  air. 
It  follows  alfo  from  this  principle,  that  when  the  itiufl  is  put 
into  clofe  vefTels  the  carbonic  acid  will  find  obftacles  to  its 
volatilifation :  it  will  be  forced  to  remain  intetpofed  in  the 
liquid  ;  it  will  be  diffolved  there  in  part,  and,  rnakinga  con- 
tinual effort  asaiiift  the  liquid,  and  each  of  the  parts  of  which 
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it  is  compofed,  it  will  flacken  and  extinguifh  almoft  com- 
pletely, the  aft  of  fermentation. 

That  fermentation  therefore  may  be  eftabllflied,  and  paf3 
through  all  its  periods  in  a  fpeedy  and  regular  manner,  there 
muft  be  a  free  communication  between  the  fermenting  mafs 
and  the  atmofpheric  air.  The  principles  which  are  then  dif- 
engaged  by  the  procefs  of  fermentation  eafily  enter  the  at- 
mofphere,  which  ferves  them  as  a  vehicle,  and  the  ferment- 
ing mafs  from  that  moment  may,  without  any  obftacle,  ex- 
perience movements  of  dilatation  and  expanfion. 

If  wine  fermented  in  clofe  vefTels  is  more  generous  and 
more  agreeable  to  the  tafte,  the  reafon  is,  that  it  has  retained 
the  aroma  and  the  alcohol,  which  are  in  part  loft  in  ferment- 
ation that  takes  place  in  the  open  air ;  for,  befides  their  being 
diffipated  by  the  heat,  the  carbonic  acid  carries  therft  to  a 
ilate  of  abfolute  folution,  as  we  fliall  fliow  hereafter. 

The  free  conta6l  of  the  atmofpheric  air  accelerates  fer- 
. mentation,  and  occafions  a  great  lofs  of  principles  in  the  al- 
cohol and  aroma ;  while,  on  the  other  hand,  the  withdraw- 
ing of  that  contact  flackens  the  movement,  threatens  explo- 
iion  and  rupture,  and  the  fermentation  requires  a  long  time 
to  be  complete.  There  are  therefore  advantages  and  difad- 
vantages  on  both  fides  j  but  perhaps  it  might  be  poflible  to 
combine  thefe  two  methods  with  fo  much  fuccefs  as  to  re- 
move all  their  difadvantages.  This,  no  doubt,  would  be  the 
higheft  point  of  vinification.  We  fhall  fee  hereafter  that 
fome  procefles  pra£lifed  in  different  countries,  either  for 
making  brilk  wines,  or  preferving  to  them  a  certain  agreeable 
perfume,  give  us  reafon  to  hope  for  a  more  happy  refult  of 
the  labours  that  may  be  undertaken  on  this  fubjedt  by  per- 
fons  of  ability. 

3.    Influence   of  the   Volume   of  the  fermenting  Mafs  on  , 
Fermentation. 

Though  the  juice  of  the  grape  ferments  in  a  very  fmall 
mafs,  fince  I  have  made  it  pal's  through  all  its  periods  of  de- 
compofition  in  glaffes  placed  on  a  table ;  it  is  neverthelefs 
true,  that  the  phaenomena  of  fermentation  are  powerfully 
modified  by  difference  of  volumes. 
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In  general,  fermentation  is  the  more  rapid,  fpeedier,  more 
tumultuous,  and  more  complete,  as  the  mafs  is  more  confi- 
derable.  I  have  feen  the  fermentation  of  muft  in  a  calk  not 
terminated  till  the  eleventh  day ;  while  a  vat  filled  with  the 
fame  liquor,  and  containing  twelve  times  the  volume  of  the 
caflc,  ended  on  the  fourth  day.  The  heat  in  the  calk  never 
exceeded  70  degrees ;  in  the  vat  it  rofe  to  88. 

It  is  an  inconteftable  principle,  that  the  a^livity  of  fer- 
mentation is  proportioned  to  the  mafs ;  but  we  muft  not 
thence  conclude  that  it  is  j^lways  of  advantage  to  carry  on 
the  procefs  of  fermentation  in  a  large  mafs,  or  that  the  wine 
arifing  from  fermentation  eftablifhed  in  the  largeft  vats  has 
ftiperior  qualities :  there  is  a  term  for  every  thing,  and  there 
are  extremes  equally  dangerous,  which  muft  be  avoided.  To 
have  complete  fermentation,  care  muft  be  taken  not  to  obtain 
it  with  too  great  precipitation.  It  is  impoffible  to  determine 
the  volume  moft  favourable  to  fermentation;  it  even  appears 
that  it  ought  to  be  varied  according  to  the  nature  of  the 
wine  and  the  objed  propofed.  If  it  be  the  prefervation  of 
the  aroma,  it  ought  to  be  performed  with  a  fmaller  mafs 
than  when  it  is  required  to  develop  all  the  fpiritous  part  to 
make  wines  proper  for  diftillation.  I  have  feen  the  thermo- 
meter rife  to  92  degrees  in  a. vat  containing  thirty  mttzW^*" 
of  vintage  Laneuedoc  meafure.  In  that  cafe,  indeed,  all  the 
faccharine  principle  is  decompofed  J  but  there  is  a  lofsofa 
portion  of  the  alcohol  by  the  heat  and  the  rapid  movement 
which  the  fermentation  produces. 

In  general,  the  capacity  of  the  vats  ought  to  be  varied 
according  to  the  nature  of  the  grapes.  When  they  are  very 
ripe,  fweet,  faccharine,  and  almoft  dry,  the  muft  has  a  thick 
confiftence,  &c.  fermentation  takes  place  with  difficulty, 
and  a  great  mafs  of  liquid  is  required  that  the  fyrupy  juice 
may  be  entirely  decompofed;  otherwife  the  wine  remains 
thick,  fweetifti,  and  too  lufcious.  It  is  only  after  being  long 
kept  in  the  calk  that  this  liquor  acquires  that  degree  of  per- 
fection to  which  it  is  capable  of  attaining. 

The  temperature  of  the  air,  the  ftate  of  the  atmofphere, 

•    A  muUi  ccntains  309  quarts,    comprehending   ftalks,  Ikins,  and 
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and  the  weather  which  prevails  during  the  vintage — all  theit;; 
caufes  and  their  effeds  mud  be  always  prefent  in  the  mind 
qf  the  agriculturift,  that  he  may  be  able  to  deduce  from  thenn 
rules  proper  for  dire6ling  his  condud  in  regard  to  this  object, 

4.    Influence  of  the  confiiiuent  Principles  of  Muf  on 
Fermentation, 

The  fweet  and  faccharine  principle,  water,  and  tartar,  are 
the  three  elements  of  the  grape  which  feem  to  have  a  power- 
ful influence  on  fermentation  :. it  is  not  only  to  their  exift- 
ence  that  the  firft  caufe  of  this  fublime  operation  is  due,  but 
it  is  to  the  very  variable  proportions  of  thefe  different  con- 
ftituent  principles  that  we  muft  refer  the  principal  differences 
exhibited  by  fermentation. 

I  ft.  It  appears  proved,  by  comparing  the  nature  of  all  the 
fubftances  which  undergo  fpiritous  fermentation,  that  none 
are  fufceptible  of  it  but  thofe  which  contain  a  fweet  and  fac- 
charine principle  -,  and  it  is  beyond  a  doubt  that  it  is  at  the 
expenfe  of  this  principle  that  alcohol  is  formed.  By  a  con- 
fequence  which  naturally  flows  from  this  fundamental  truth, 
bodies  in  which  the  faccharine  principle  is  moft  abundant 
ought  to  furnifh  the  moft  fpiritous  liquor.  This  is  what  is 
confirmed  by  experience.  But  it  is  impoffible  to  infift  too 
much  on  the  neceflity  of  making  a  careful  diftinftion  between 
fugar  properly  fo  called  and  the  f-ceet  principle.  Sugar 
without  doubt  exifts  in  grapes,  and  it  is  to  it  in  particular 
that  is  owing  the  alcohol  which  refults  from  its  decompofitioij 
by  fermentation;  but  this  fugar  is  conftantly  mixed  with  a 
fweet  body,  more  or  lefs  abundant,  and  very  proper  for  fer-r 
mentation :  it  is  a  real  leaven,  which  almoft  every  where 
accompanies  fugar,  but  which  by  itfelf  camiot  produce  al- 
cohol. Hence  it  happens  that,  when  it  is  neceffary  to  fer- 
ment fugar  in  order  to  obtain  rum,  it  is  employed  in  the 
jftate  of  fyrup  called  vezou,  becaufe  it  then  contains  the  fweet 
principle  which  facilitates  the  fermentation. 

The  diftinftion  between  the  fweet  principle  and  fugar  pro- 
perly fo  called  has  been  very  well  eftabliftied  by  Deyeux  in 
the  Journal  des  Pharmaciens. 

This  fweet  principle  is  almoft  infcparable  from  the  prin- 
'  ciple 
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ciple  of  fugav  in  the  products  of  vegetation ;  and  thefe  two 
principles  are  fo  well  combined  in  foine  cafes  that  they  can- 
not be  conipletely  dijhnited  but  with  difficulty.  This  is  what 
will  long  prevent  fugar,  perhaps,  from  being  extracted  for 
commerce  from  feveral  vegetables  which  contain  it.  Tha 
fugar-cane  appears  to  be  that  of  all  the  vegetables  in  which 
this  feparation  is  eafieft.  Many  facts  induce  us  to  believe  that 
this  fweet  principle  approaches  near  in  its  nature  to  the  fac- 
charine  principle;  that,  under  favourable  circuniftances,  it 
may  even  be  converted  into  fujiar :  but  the  prefent  is  not  the 
jnoment  for  difcuffing  this  important  point. 

Grapes,  then,  may  be  very  fweet  and  very  agreeable  to  the 
tafte,  yet  produce  very  bad  wine ;  becaufe  fugar  may  exilt 
only  in  very  fmall  quantity  in  grapes  which  to  appearance 
are  highly  faccharine.  This  is  the  reafon  why  grapes  exctcd- 
inglv  fweet  to  the  taiie  do  not  always  furnifh  the  moft  fpi- 
ritous  wines.  In  a  word,  a  very  little  practice  is  futficient 
to  enable  u#  to  diftinguifli  the  really  faccharine  favour  from 
the  f»veet  tafte  which  Ibme  grapes  pofTefs.  Thus  the  mouth 
habituated  to  tafle  the  highly  i^iccharine  grapes  of  the  fouth, 
will  not  confound  with  them  the  phaj/l/ as,  though  very  fweet, 
of  Fontainebleau. 

We  ought  therefore  to  confider  fugar  as  the  principle  which 
gives  rife  to  the  formation  oi  alcohol  by  its  decompofition, 
,and  fweet  and  faccharine  bodies  as  the  real  leaven  of  fpiriious 
fernaentatiou.  That  mult,  then,  may  be  proper  for  under- 
going a  good  fermentation,  it  ought  to  contain  tl.efe  two 
principles  in  proper  proportions :  fugar  alone  does  not  fer- 
ment, or  at  leaft  the  fermentation  of  it  is  (low  and  incom- 
plete. Pure  mucilage  does  not  furnifli  alcohol ;  it  is  only  to 
the  union  of  thefe  two  fubftances  that  we  are  indebted  for 
good  fpiritous  fermentation  *. 

2d,  Very  aqueous  muft,  as  well  as  too  thick  muft,  experi- 
ences fermentation  with  difficulty.  A  proper  degree  of  fluid- 
ity, then,  is  necefTary  to  obtain  good  fermentation;  and  this 

*  There  are  fome  mucous  bodies  capable  of  undergoing  fpritous  .'er- 
mentation;  but  it  is  probable  that  thefe-  mucous  bodies  contain  fugar, 
which  is  more  difficult  to  be  extra£ted  in  proportion  as  the  quantity  is  \ef^. 
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is  prefented  by  the  exprelTed  juice  of  grapes  which  have  come 

to  perfcdl  maturity. 

When  the  mull  is  very  aqueous  the  fermentation  is  flow 
and  difficult,  and  the  wine  arifing  from  it  is  weak,  and  very 
fufceptibie  of  decompofition.  In  this  cafe  the  antients  were 
accuftomed  to  boil  their  mud :  by  ihefe  means  they  caufed 
the  fupernatant  water  to  evaporate,  and  brought  back  the 
liquor  to  the  proper  degree  of  thicknefs.  This  procefs,  al- 
ways advantageous  in  the  northern  countries,  and  in  general 
wherever  the  feafon  has  been  rainy,  is  ftill  practifed.  Maupin 
has  even  contributed  to  make  this  method  be  more  adopted, 
in  proving,  by  numerous  experiments,  that  it  may  be  ufed 
with  advantage  in  almoft  all  the  wine  countries.  It  however 
appears  to  be  ufclefs  in  warm  climates ;  it  is  not  applicable 
but  in  cafes  when  the  feafon  having  been  rainy  has  not  per- 
mitted the  grapes  to  attain  to  the  proper  degree  of  maturity, 
or  when  the  vintage  has  taken  place  during  wet  or  foggy 
weather. 

There  are  fome  countries  where  baked  plaftre  is  mixed 
with  the  grapes  to  abforb  the  excefs  of  humidity  they  may 
contain.  The  cuftom  eftablifhed  in  other  places  of  drying 
the  grapes  before  they  are  fermented  is  founded  on  the  fame 
principle.  All  thefe  procefles  tend  in  an  eflential  manner  to 
remove  the  humidity  with  which  the  grapes  may  be  impreg- 
nated, and  to  prefent  a  thicker  juice  to  fermentation. 

3d,  The  juice  of  ripe  grapes  contains  tartar,  which  may 
be  Ihown  in  it  merely  by  concentrating  the  liquor,  as  we 
have  obferved  :  but  verjuice  furniflies  a  ftill  greater  quantity; 
and  it  is  generally  true  that  grapes  give  lefs  tartar  the  morQ 
fugar  they  contain. 

The  marquis  de  Bouillon  cxtra6led  from  2I  wine  pints  of 
muft  about  10  dwts.  of  fugar  and  j|  dwt.  of  tartar.  It  ap- 
pears from  the  experiments  of  the  fame  ehemift,  that  tartar 
as  well  as  fugar  concurs  to  facilitate  the  formation  of  alcohol. 
To  obtain  three  times  as  much  ardent  fpirit,  nothing  is  ne- 
(ciTary  but  to  increafe  the  proportion  of  the  tartar  and  the 
Vujrar. 

TKq  fame  ehemift  has  alfo  proved  that  nuift  deprived  of 
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Its  tartar  does  not  ferment,  but  that  the  property  of  ferment- 
ing may  be  reftored  to  it  by  reftoring  to  it  that  principle. 

About  120  quarts  of  water,  ico  ounces  of  fugar,  and  a 
pound  and  a  half  of  cream  of  tartar,  remained  three  months 
without  fermenting.  About  16  pounds  of  pounded  vine-* 
leaves  were  added,  and  the  mixture  fermented  flrongly  for 
fifteen  days.  The  fame  quantity  of  water  and  vine-leaves, 
left  to  ferment  without  fugar  and  without  tartar,  produced 
only  an  acidulous  liquor. 

In  500  quarts  of  caflbnade  and  10  pounds  of  cream  of 
tartar  fermentation  was  fully  eftabliflied,  and  continued 
forty-eight  hours  longer  than  in  vats  which  contained  fimple 
muft.  The  wine  refulting  from  the  firft  fermentation  furniflied 
one  part  and  a  half  of  brandy,  at  twenty  degrees  of  Bcaunf>^'s 
areometer,  in  fcven  parts  which  had  been  diftilled ;  while 
the  wine  made  without  the  addition  of  fugar  or  tartar  pro- 
duced only  a  twelfth  part  of  fpirit  at  the  fame  degree. 

Saccharine  grapes  require,  in  particular,  the  addition  of 
tartar:  it  is  fufficient  for  this  purpofe  to  boil  it  in  a  kettle 
with  the  muft,  in  order  that  it  may  be  diflblved.  But  when 
muft  contains  tartar  in  exccfs,  it  may  be  difpofed  to  furnifli 
ardent  fpirit  by  adding  to  it  fugar. 

It  appears,  then,  from  thefe  experiments,  that  tartar  faci- 
litates fermentation,  and  concurs  to  render  the  decompofitioa 
of  the  fugar  more  complete. 

Vhanomnia  of  the  Produfis  cf  Fermentatkn. 

Before  we  enter  into  a  detail  of  the  principa';  phenomena 
exhibited  by  fermentation,  we  think  it  propi  r  to  trace  out 
briefly  the  progrefs  it  follows  in  its  periods. 

Fermentation  firft  announces  itfelf  by  fmall  bubbles  which 
appear  on  the  furface  of  the  muft  ;  by  degrees  fome  are  fcen 
to  arife  from  the  centre  even  of  the  mals  in  a  ftate  offer- 
mentation,  and  to  burft  at  the  furface;  their  paflage  throui^h 
the  ftrata  of  ihe  liquid  agitntes  all  its  principles,  difplaccs  ail 
their  rnolccula?,  and  there  foon  refults  a  hilling  noifc  fimilar 
to  that  produced  by  a  gentle  ebullition. 

Small  drops,  which  immediately  fall  back,  are  ihcn  ft-cn 
to  rife  feveral  inches  above  the  furface  of  the  liquid*    In  that 
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ftate  the  liquor  is  turbid,  and  every  thing  is  mixed,  con- 
foundedj  agitated,  &c.;  filaments,  pellicles,  flakes,  grapes, 
and  rtones,  float  leparately,  and  are  pufhed,  expelled,  preci- 
pitated, and  thrown  up,  till  they  at  length  fettle  at  the  fur- 
faccj  or  are  depofited  at  the  bottom  of  the  veffeK  In  this 
manner,  and  by  a  feries  of  inteftine  movement,  there  is 
formed  at  the  furface  of  the  liquoi;  a  crufl:  of  greater  or  Icfs 
thicknefs,  called  by  the  French  le  cbapeau  de  la  vendange. 

This  rapid  movement  and  continual  difengagement  of 
thefe  aeriform  bubbles  cnnfiderably  increafe  the  volume  of 
the  mafs.  The  liquor  rifes  in  the  vat  above  its  primitive 
level.  The  bubbles,  which  experience  fome  refiftance  to 
their  volatilifation  by  the  thicknefs  and  tenapity  of  the  cha- 
ftnu,  force  a  pafiage  tO  themfelves  in  certain  points^  and  pro- 
duce abundant  froth. 

The  heat  increafing  in  proportion  to  the  energy  of  the  fer- 
mentation, an  odour  of  fpirit  of  wine  is  difengaged,  and  dif- 
fufed  every  where  around  the  vat;  the  liquor  aflTumes  a  darker 
colour ;  and  after  feveral  days',  and  fometimes  even  after  a 
few  hours',  tumultuous  fermentation,  the  fymptoms  decreafe*; 
the  mafs  refumcs  its  former  volume,  the  liquor  becomes 
bright,  and  the  fermentation  is  almoft  terminated. 

Among  the  mofl  ftriking  phaenomena  and  the  moft  fenfible 
efTefts  of  fermentation  there  are  four  principal  ones  which 
require  particular  attention;  the  produftion  of  heat,  the  dif- 
engagement of  gas,  the  formation  of  alcohol^  and  the  co- 
loration of  the  liquor. 

I  fliall  here  fpeak  of  each  of  thefe  phnenomena,  according 
to  what  we  know  of  them  with  certainty  from  obfervation. 

Ill,  Produ£tton  cf  Heat. — -It  fometimes  happens  in  cold 
countries,  but  particularly  when  the  temperature  is  above 
55  degrees,  that  the  liquor  put  into  the  vat  experiences  no 
fermentation,  unlefs  fome  means  can  be  found  to  heat  the 
mafs.  This  may  be  done  by  introducing  into  it  warm  muft, 
ilirring  the  liquor  ftrongly,  heating  the  atmofphere,  or  co- 
vering the  vat  \Vith  cloths. 

But  as  foort  as  the  fermentation  begirls  the  heat  acquires 
intenfity.  Sometimes  a  few  hours'  fermentation  is  fufficient 
toearrv  h  to  the  higheft  degree.    In  general  it  is  in  the  ratiof 


and  the  Method  of  making  Wines.  337 

of  the  fwelling  up  of  the  mafs ;  it  increafes  and  decreafes  hke 
it,  as  will  be  proved  by  the  experiments  which  I  fliall  fubjoin 
to  this  article. 

The  heat  is  not  always  equal  throughout  the  whole  mafs ; 
it  is  often  more  intenfe  towards  the  middle,  efpecially  when 
the  fermentation  is  not  fufficiently  tumultuous  to  mix  and 
confound  by  violent  movements  all  the  parts  of  the  mals  :  in 
that  cafe  the  vintage  is  trod  again ;  it  is  agitated  from  the 
circumference  to  the  centre,  and  an  equal  temperature  is 
eftabliflied  in  every  point. 

We  may  admit  as  inconteftable  truths  :  iftj  That,  at  an 
equal  temperature,  the  grreater  the  mafs  of  the  vintage  the 
greater  will  be  the  cffervefcence,  movement,  and  heat.  2d, 
That  the  effbrvefcencc,  the  movement,  and  heat,  are  greater 
in  vintage  where  the  juice  of  the  grapes  is  accompanied  with 
the  pelhcles,  ftones,  llalks,  &c.  than  in  muft  feparated  from 
all  thefe  matters,  ^t^,  That  fermentation  can  produce  from 
59  to  95  degrees  of  heat :  at  lead,  I  have  feen  it  in  activity 
betw  ?en  thefe  two  extremes. 

2d,  Dif engagement  of  Gas. — The  carbonic  acid  gas  dif- 
engaged  from  the  vintage,  and  its  effefts  hurtful  to  refpira- 
tion,  have  been  known  lince  fermenlaiion  itfelf  was  known. 
This  gas  efcapes  in  bubbles  from  every  point  of  the  vintage, 
rifes  in  a  mafs,  and  burfts  at  the  furface.  It  difplaces  the 
atmofpheric  air  which  refts  On  the  vintage,  occupies  every 
where  the  vacant  parts  of  the  vat,  and  flows  over  the  edges, 
precipitating  itfelf  in  the  lowcft  places  on  account  of  its  gra- 
vity. It  is  to  the  formation  of  this  gas,  which  takes  a  por- 
tion of  oxygen  and  carbon  from  the  conftituent  principles  of 
the  muft,  that  we  ftiall  in  future  refer  the  changes  which 
take  place  in  fermentation. 

This  gas,  retained  in  the  hquoriby  all  the  means  that  can 
be  oppofed  to  its  evaporation,  contributes  to  preferve  the 
aroma  and  a  portion  of  alcohol  which  exhales  along  with  it. 
The  antienls  were  abquainted  with  thefe  means,  and  they 
carefully  diftinguiflicd  the  product  of  ai  free  fjom  that  of  a 
clofe  fermentation ;  that  is  to  fay,  the  fermentation  eftecSled 
in  open  and  thit  eflPciSlcd  in  clofe  vefTels.  BriCk  wines  are 
indebted  for  that  quality  to  their  having  been  fhut  up  in  th^ 
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bottles  before  their  fermentation  was  completed.  This  g^S, 
being  (lowly  developed  in  the  liquor,  remains  compreflTed  in 
it  till  the  moment  when,  the  effort  of  the  compreffion  having 
ceafed,  by  the  opening  of  the  veffels  it  can  efcape  with  fore*;. 
This  acid  gas  gives  to  all  liquors  impregnated  with  it  a 
tartifh  favour.  Thofe  mineral  waters  called  gafcous  ivaters 
are  indebted  to  it  for  their  principal  virtue.  But  it  would  be 
having  a  very  incorreft  idea  of  its  real  ftate  in  wine,  to  com- 
pare its  effefts  to  thofe  which  it  produces  by  its  free  folution 
in  water. 

The  carbonic  acid  difengaged  from  wine  holds  in  folution 
a  pretty  confiderable  portion  of  alcohol.  I  think  I  was  the 
firlt  who  made  known  this  fa»ft,  when  I  fliowed,  that  by  ex- 
pofing  pure  water  in  teflcls  placed  immediately  above  the 
chapcau  of  the  vintage,  at  the  end  of  two  or  three  days  this 
water  is  impregnated  with  carbonic  acid,  and  that,  to  ob- 
tain very  good  vinegar,  nothing  is  neceflfary  but  to  put  it  into 
imcorked  bottles,  and  to  leave  it  to  itfelf  for  a  month.  At 
the  fame  time  that  the  vinegar  is  formed,  abundance  of  flakes, 
which  are  of  a  nature  analogous  to  fibrous  matter,  are  preci- 
pitated in  the  liquor.  When  water  containing  earthy  ful- 
phats,  fuch  as  well-water,  is  employed  infteadof  pure  water, 
there  is  difengaged  at  the  moment  of  acetification  an  odour 
of  fiilphurated  hydrogen  gas,  which  arifes  from  the  decom- 
pofition  of  the  fulphuric  acid  iifelf.  This  experiment  fuffi- 
ciently  proves  that  the  carbonic  acid  gas  carries  with  it  al- 
cohol and  a  little  extra6live  matter;  and  that  thefe  two  prin- 
ciples, neceffary  for  the  production  of  the  acetous  acid,  being 
afterwards  dccompofed  by  the  contact  of  the  atmofpheric  air, 
produce  acetous  acid. 

But  is  the  alcohol  dlflblved  in  the  gas,  or  is  it  volatilifed 
merely  by  the  heat  ?  This  queftion  cannot  be  determined  by 
direct  experiments.  Gentil  obferved  in  1779,  that  when  a 
glafs  bell  was  inverted  over  the  vintage  in  fermentation,  the 
infide  of  it  became  covered  with  drops  of  a  liquid  which  had 
the  fmell  and  properties  of  the  firlt  phlegm  that  paflVs  when 
fpirits  are  dillilled.  Humboldt  has  proved  that  if  the  vapour 
of  champagne  be  received  under  bells,  in  an  apparatus  for 
collecting  gas,  furrounded  with  ice,  alcohol  is  precipitated  on 
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the  fides  merely  by  the  impreflion  of  the  cold.  It  appears, 
then,  that  the  alcohol  is  dilfolved  in  the  carbonic  acid  gas, 
and  it  is  this  fubftance  which  communicates  to  the  vinous 
gas  a  part  of  its  properties.  Every  one  feels,  by  the  imprcf- 
fion  which  the  vapour  of  champagne  makes  on  our  organs, 
how  this  gafeous  matter  is  modified,  and  differs  from  purQ 
carbonic  acid. 

It  is  not  the  moft  faccharine  mull  that  furniflies  the  moft 
gafeous  acid,  nor  is  it  that  employed  in  general  for  making 
the  brifkeft  wines.  If  the  fermentation  of  this  kind  of  grapes 
were  checked  by  ftiutting  them  up  in  cafks  or  jars  to  pre^ 
ferve  the  gas  difer>gaged  from  them,  the  faccharine  principle, 
which  abounds  in  them,  would  not  be  decompofed,  and  the 
wine  would  be  fweet,  lufcious,  thick,  and  difagrecable.  There 
are  fome  wines  all  the  alcohol  of  which  is  diHolved  in  the 
gafeous  principle :  that  of  Champagne  furnilhes  a  proof  of  it. 

It  js  difficult  to  obtain  wine  red  and  briflc  at  the  fame 
time ;  efpecially  as,  to  make  it  acquire  colour,  it  mud  be  fuf- 
fpred  to  ferment  over  the  (kins,  ftajks,  &c.j  and  as  by  thefe 
means  the  acid  gas  is  diflipated. 

There  are  fome  wines  the  (low  fermentation  of  which  con^- 
tinues  for  feveral  months.  Thefe,  if  put  into  bottles  at  the 
proper  time,  become  bri(k :  there  are  none,  ftriclly  fpeaking, 
but  wines  of  this  kind  capable  of  acquiring  that  property. 
Tbofe  the  fermentation  of  which  is  naturally  tumultuous 
terminate  this  procefs  too  fuqn,  ^rid  would  brpak  the  velTels 
in  which  they  are  inqlofed. 

This  acid  gas  is  dangerous  to  be  refpired.  AH  animals 
expofed  to  it  ar^  fuffocated.  Such  melancholy  accidents  are 
much  to  be  apprehended  when  the  vintage  is  rr,ade  tQ  ferment 
in  low  pUces  where  the  air  is  not  renewed.  This  gafeous  fluid 
difplacesthe  atmofpheric  air,  and  at  laft  fills  thp  whole  cellar. 
It  is  the  more  dangerous  ^s  it  is  invilible  like^irj  and  too 
much  precaution  cannot  be  takpq  ag^iqtt  its  fatal  effefts. 
To  afcertain  whether  there  bp  any  danger,  thofe  who  enter  a 
place  where  vintage  is  in  ^  (late  of  fermentation  ought  to 
caufe  a  lighted  candle  to  be  carried  before  them  :  if  the  candle 
continues  burning,  there  is  no  danger;  but  it  it  is  i^ntxi  to 
erow  dim,  and  then  to  go  out,  it  will  be  prudent  to  retire. 
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This  danger  may  be  prevented  by  faturating  the  gas  in 
proportion  as  it  is  precipitated  on  the  floor,  by  fcaitering  in 
feveral  places  milk  of  lime,  or  qnicklime.  A  place  rendered 
noxious  by  this  pernicious  gas  may  be  purified  by  throwinf^ 
upon  the  floor  and  againft  the  walls  quicklime  diluted  in 
water :  a  cauftic  alkaline  ley,  fuch  as  foapmakers'  ley  or  am- 
monia, will  produce  a  fimilar  effect.  In  all  cafes  the  gafeous 
acid  iatlantly  combines  with  thefe  matters,  dnd  the  external 
air  defcends  to  occupy  its  place. 

3d,  Formation  of  Alcohol. -^The  faccharine  principle  exifts 
in  muft,  and  makes  one  of  its  principal  characters :  it  dif- 
appears  by  fermentation,  and  is  replaced  by  alcohol;  which 
efletitially  chara6lerifes  wine. 

We  fhall  mention  hereafter  in  what  manner  this  pheno- 
menon, or  this  interefting  feries  of  dccompofitions  and  pro- 
duftions,  may  be  conceived.  Our  bufinefs  at  prefent  is  to 
indicate  the  principal  facts  which  accompany  the  formation 
of  alcohol. 

As  the  object  and  efFe6t  of  fpiritous  fermentation  are 
merely  the  produ6tion  of  alcohol  by  decompofinir  the  fac- 
charine principle,  ii  thence  follows  that  the  formation  of  the 
one  is  always  in  proportion  to  the  deftru6tion  of  the  other^ 
and  that  the  alcohol  will  be  more  abundant  as  the  facclrarinc 
principle  is  greater :  for  this  rcafon,  the  quantity  of  alcohol 
may  be  augmented  at  pleafure  by  adding  to  the  muft  the 
fugar  which  feems  to  be  wanting. 

It  invariably  follows  from  thefe  principles,  that  the  nature 
of  the  vintage  in  ftrmentation  is  every  moment  modified  and 
changed  :  its  fmell,  tade,  and  other  characters,  are  continu- 
ally varying.  But  as  there  is  a  very  conftant  progrefs  in  the 
procefs  of  fermentation,  it  may  be  followed  in  all  its  changes, 
which  may  be  confidered  as  invariable  figns  of  the  difl'ereut 
Itates  through  which  the  vintage  paflts. 

ift,  Muft  has  a  Tweetifh  odour,  which  is  peculiar  to  it. 
ad,  Its  favour  is  more  or  lefs  faccharine.  3d,  It  is  thick, 
and  its  confiftence  varies  according  as  the  grapes  are  more 
or  lefs  ripe,  more  or  lefs  faccharine.  I  have  found  bv  ex- 
perience that  fome  marked  75  degrees  of  the  areometer,  and 
others  only  from  40  to  42.    It  is  exceedingly  foluble  in  water. 
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Scarcely  is  the  fermentation  determmed  when  all  the  cha- 
rafters  are  changed  :  the  odour  begins  to  become  pungent  by 
the  difengagement  of  carbonic  acid ;  the  favour,  ftill  very 
fweet,  is  however  already  mixed  with  a  little  of  the  pungent ; 
the  confiftence  decreafes ;  the  liquor,  which  hitherto  prefented 
only  one  uniform  whole,  exhibits  flakes  which  become  more 
and  more  infoluble. 

The  faccharine  favour  becomes  gradually  weaker,  and  the 
vinous  ftronger:  the  confiftence  of  the  liquor  is  fenfibly  lef- 
fened :  the  flakes  detached  from  the  mafs  are  more  com- 
pletely infulated.  The  odour  of  the  alcohol  is  perceived  at 
a  greater  dillance. 

At  laft  the  moment  arrives  when  the  faccharine  principle 
is  no  longer  fenfible  ;  the  favour  and  fniell  now  indicate  no- 
thing but  alcohol :  all  the  faccharine  principle,  however,  is 
not  de  ft  roved  ;  a  portion  of  it  ftill  remains;  the.exiftence  of 
which  is  not  mafked  by  that  of  the  predominant  alcohol,  as 
is  confirmed  by  the  very  correct  experiments  of  Gentil.  The 
further  decompofition  of  this  fubftance  takes  place  by  the  aid 
of  the  tranquil  fermentation  which  is  continued  in  the  cafks. 

When  the  fermentation  has  pafled  through,  and  termi- 
nated all  its  periods,  no  nwre  fugarexifts;  the  liquor  has 
acquired  fluidity,  and  prefents  only  alcohol  mixed  with  a 
little  extract  and  colouring  principle. 

4th,  (^oloration  of  the  vinous  Liquor.-. — ^The  muft  which 
flows  from  the  grapes  tranfported  from  the  vineyard  to  the 
vat  before  they  have  been  trod,  ferments  alone,  produces 
virgin  wine,  the  protopoTi  of  the  antients,  which  is  not 
coloured. 

Red  grapes,  the  juice  of  which  is  expreflcd  by  mere 
treading,  always  furnifla  white  wine  when  not  fermented 
with  the  (kins,  ftalks,  &c. 

Wine  becomes  more  and  more  coloured  as  the  vintage 
remains  longer  without  being  fermented.  Wine  is  lefs 
coloured  as  the  grapes  have  been  lefs  trod,  as  greater  care 
has  been  taken  to  caufe  them  to  ferment  in  the  ikins,  &c. 

Wme  is  more  coloured  as  the  grapes  are  riper  and  lefs 
aqneous. 

The 
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The  liquor  f ami  (Tied  by  the  fkins,  Sec.  when  fubje6led  tg 
ihe  prcfs  is  lefs  coloured. 

The  fouthern  wiues,  and,  in  general,  thofe  made  from  grapes 
coUefled  in  places  well  expofed  to  the  fouth,  are  mor^  coloured 
than  the  wines  of  the  north. 

Such  are  the  pra6lical  axioms  which  have  been  fan^ioned 
by  long  experience.  Two  fundamental  truths  thence  refult : 
the  firfl;  is,  that  the  colouring  principle  of  wine  exifts  in  the 
fkins  of  the  grapes ;  the  fecond  is,  that  this  principle  does 
not  detach  itfclf,  and  is  not  completely  diflblved  in  the  vint- 
age but  when  the  alcohol  is  developed  in  it. 

We  (liall  treat  in  the  proper  place  of  this  colouring  prin- 
ciple, and  fhall  (how,  that  though  it  approaches  refins  in 
fome  of  its  properties,  it  is,  however,  eflentially  different. 

Any  one,  after  this  {hort  explanation,  may  account  for  all 

the  procc(re^  ufual  for  obtaining  wines  more  or  lefs  coloured; 

and  may  readily  conceive  that  it  is  in  the  power  of  the  agri- 

culturifl  to  give  to  his  wines  whatever  tint  of  colour  he 

choofes. 

[To  be  continued.] 
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A".   Of  the  Ti (termination  oj  Eledi'ue  Affinities . 


O  determine  the  ele£live  affinity  of  two  fubftances  for  \ 
third,  according  to  the  ideq  which  we  ought  to  form  of  it,  is 
to  afcertain  in  what  ratio  this  third  fubftance  ought  to  divide 
its  a£lion  between  the  two  former,  and  at  what  degree  of 
faturation  each  of  them  ought  to  be  when  their  forces  are 
equally  oppofed.  The  refpe^live  affinities  will  be  propor- 
tional to  the  defjree  of  faturation  which  each  has  attained  in 
proportion  to  the  quantity  which  has  a£led;  fo  that,  if  the 
quantities  are  equal,  the  comparative  degree  of  faturation  will 
give  the  meafure  of  the  refpeftive  affinities. 

3d,  When  I  fneak  of  the  faturation  of  a  fubftance,  I  Ao 

not 
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hot  mean  the  abfolute  faturation  at  which  all  reciprocal 
action  would  ceafe;  but  a  degree  of  faturation  which  it  is 
eafy  to  afcertain,  and  which  is  common  to  all  combinations : 
it  is  that  of  neutralifation,  when  the  properties  of  neither  of 
the  conftituent  parts  predominate.  The  term  of  the  cr\'ftal- 
lifation  of  falls  does  not  always  coincide  with  neutralifation  : 
for  example,  in  regard  to  alkaline  carbonats,  which  ftill  give 
%ns  of  alkalinity,  and  in  regard  to  the  acidulous  tartrite  of 
potafh,  which,  on  the  other  hand,  retains  an  excefs  of  acid. 
The  laft  combination,  however,  may  be  taken  at  the  term  at 
which  it  is  neutral,  becaufe  it  ftiil  has  the  property  of  cryf- 
tallifation :  it  is  even  this  tartrite  that  is  neceflarily  obtained 
when  in  the  experiment  there  is  prefent  an  excefs  of  the  bafe ; 
but  when  there  is  an  excefs  of  acid,  the  degree  of  faturation 
of  the  acidulous  tartrite  of  potafh  may  be  determined  by  the 
<juantity  of  potafh  necelTary  to  neutralife  it. 

3d,  A  confideration  which  feems  to  deferve  fome  atten- 
tion is,  that  in  comparing  affinities  it  would  be  necelTary  to 
employ  in  all  the  experiments  the  fame  proportions  of  all  the 
Xubftances  fucceflivcly  fubjefted  to  operation ;  becaufe,  if  the 
proportions  vary,  the  refult  of  the  acSlion  not  being  the  fame, 
the  affiniiy  could  no  longer  be  reprefented  by  the  fame 
number.  I  fhall  render  this  obfervation  more  fenfible  by  an 
example  \ 

Let  100  reprefent  the  potafli,  which  ought  to  be  faturated 
by  100  parts  of  fulphuric  acid,  and  let  100  parts  of  foda  be 
oppofcd  to  it.  Let  us  fuppofe  that  after  the  a6lion  it  is  found 
that  the  potafh  has  taken  up  60  parts  of  acid,  and  the  foda  40. 
I  fhould  thence  conclude  that  the  affinities  of  thefe  two  bafes 
for  the  fulphuric  acid  are  in  the  ratio  of  60  to  40  :  but  there 
remain  40  parts  of  potafh  uncombincd,  which  rt-ally  continue 
to  aft,  and  which  by  their  aftion  contribute  to  divide  the 
acid ;  fo  that,  if  this  quantity  be  varied,  the  refult  cannot  be 
the  fame ;  for  if,  inf^ead  of  100  parts  of  potafh,  and  too  parts 
of  foda,  we  take  80  parts  of  each,  we  fhall  have  for  the  un- 
combincd portion  20  p.irts  of  poiafh  and  another  quantity 
of  foda  ;  fo  that  the  forces  exercifed  by  thefe  two  parts  are  no 
longer  in  the  former  ratio  :  hence  it  refuhs  that  the  two  faiu- 
rations  cannot  be  in  the  ratio  of  5o  to  40. 

6  4th, 
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4th,  But  to  afcertain  the  degree  of  faturatloti  to  wWcll 
each  of  thefe  fubftances  can  attain,  a  feparatioii  mud  be 
made,  which  can  only  be  effected  by  the  elafticity,  cryftal- 
.lifation,  precipitation^  or  action  ofafolvent:  but  we  ha\e 
feen  that  thefe  different  means  ought  to  be  confidered  as 
foreign  forces,  which  alter  the  refults,  and  which  determine 
the  combinations  formed,  without  a  poffibility  of  our  meafur- 
ing  their  effe6t  fo  as  to  difengage  from  it  that  of  the  eleftive 
affinity;  {o  that  the  feparations  which  in  articles  I.  II.  III. 
were  confidered  only-  as  an  effect  of  cleftive  affinity  and  of 
proportions,  are  really  the  effedl  of  a  concourfe  of  feveral 
l«irces,  as  is  proved  by  the  obfervations  which  followed  thefe 
articles. 

When  it  is  neceflary,  for  example,  to  afcertain  the  quan- 
tity  of  the  fulphat  of  potafli  and  of  foda  formed,  as  the  force 
of  cohefion  of  thefe  two  fulphats  does  not  much  differ^  it  is 
probable  that  it  would  not.occalion  much  change  in  the  pro- 
portions of  the  two  falts  which  would  cryftallife,  but  it  would 
he  neceflary  to  fcparate  the  excefs  of  the  alkali  by  means  of 
alcohol  in  order  to  obtain  the  whole  cryftallifationj  but  al- 
cohol not  a6ting  with  equal  force  upon  potafli  and  foda, 
would  produce  a  new  change.  To  thefe  coufidcrations  we 
may  add,  that  a  change  of  proportions  would  not  only  make 
the  force  of  the  foda  and  the  potafli  (No.  i.)  to  vary,  but 
alfo  that  of  the  alcohol,  not  to  mention  the  afhnily  of  the 
water,  which  ferves  as  the  folvent. 

If  barytes  were  to  be  compared  with  either  potafh  or  foda. 
We  lliould  have  changes  Itill  more  confiderable :  in  that  cafe, 
the  force  of  cohefion  of  the  fulphat  of  barytes  would  be  fuch 
that  it  would  leave  to  the  alkali  but  a  very  fmall  quantity  of 
fulphuric  acid,  which  would  be  the  expreffion  of  the  ratio  of 
the  force  of  the  cohefion  of  the  fulphat  of  barytes  to  that  of 
the  folvent,  rather  than  of  the  affinity  of  the  barytes  to  that 
of  the  alkali. 

This  is  fo  certain,  that  if,  with  the  view  of  comparing  the 
affinity  of  the  acids  fcr  barytes,  we  fliould  begin  by  treating 
the  barytes  with  aH  excefs  of  fulphuric  acid,  it  would  be 
almofi;  entirely  precipitated,  uulefs  the  acid  were  highly  con- 
centrated ;    it  v.ould,  eveuJ  be  impotrible   to  dlftinguifh  the 

combined 
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combined  portion  from  that  which  is  not,  and  to  fay  that 
the  barytes  has  more  affinity  for  the  former  than  for  the 
latter.  This,  however,  is  what  is  really  faid  when  it  is  af- 
firmed that  the  fulphuric  acid  has  more  affinity  for  the  ba- 
rytes than  any  other  acid  has,  becaufe  a  fulphat  of  barytes  is 
formed  by  precipitation ;  and  thus  an  effeil,  which  depends 
in  'particular  on  the  force  of  cohefion  peculiar  to  the  fulphat 
of  barytes,  is  afcribed  to  ele6live  affinity. 

It  is  nianifeft,  therefore,  that  the  ele6live  affinity  of  two 
fubflances  in  regard  to  a  third,  cannot  be  determined  by  a 
dire6l  experiment  even  when  trial  is  made  on  two  fubdanccs 
which  are  in  a  liquid,  and  which  may  become  neutralifed 
by  faturatlon  ;  fince,  in  order  to  afcertain  the  faturation,  it  is 
neceflary  to  employ  the  intervention  of  foreign  forces. 

(jth.  We  have  (liown  in  articles  II.  and  III.  that  the  affi- 
nity of  a  fubftance  may  be  compenfated  by  its  quantity. 

From  this  confideration  it  would  appear  that  it  is  fufficient 
to  afcertain  the  capacities  of  faturation  of  different  bafes  for 
an  acid,  or  of  different  acids  for  a  bafe,  in  order  to  eftablifli 
the  ratio  of  their  affinity;  for  it  ought  to  be  in  the  inverfe 
ratio  of  the  quantities  neccffary  to  produce  the  fame  degree 
of  faturation. 

This  confequence,  however,  is  erroneous  when  we  are  de- 
firous  of  applying  it  to  the  eleftive  affinities ;  becaufe,  as  foon 
as  the  two  fubltanccs  are  put  in  circumftances  to  combine 
with  a  third,  new  forces  arc  eftablifficd,  which  not  only  de- 
termine other  refults,  but  even  change  the  conftitution  of 
thefe  fubftances.  Thus,  if  we  compare  the  fulphuric  acid 
with  carbonic  acid,  it  is  certain,  that  if  a  quantity  of  potafti 
be  brought  to  the  term  of  neutralifation  by  carbonic  acid, 
it  exercifes  a  force  as  great  as  the  quantity  of  fulphuric  acid 
which  would  be  neceffary  to  produce  the  fame  effe6t :  and 
vet  if  fulphuric  acid  be  poured  on  the  combination  thus 
formed,  all  the  carbonic  acid  is  difengaged ;  becaufe,  not 
being  retained  by  an  equal  force,  it  refumes  the  elaftic  ftatc : 
and  even  if  it  be  retained  by  a  fufficient  quantity  of  water, 
it  will  no  longer  be  in  the  fame  ftate  of  compreffion ;  it  will 
no  more  have  the  fame  conftitution ;  it  will  no  longer  be  the 
fame  fubftance  in  regard  to  chemical  adlion.     In  a  word, 

Vo  L,  IX.  X  X  we 
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we  niuft  apply  to  the  aftlon  of  fubftances  unequally  faturatcci 
(he  obfervations  made  in  the  preceding  articles. 

A  comparifon,  theti,  of  the  capacities  of  faturation,  though 
it  may  conduft  to  important  confiderations,  cannot  be  ap- 
plied to  the  determination  of  elective  affinities. 

A'/.    Of  fonie  Errors  which  arifc  from  a  fulfe  Idea  0/ 
EleSiive  yiffinily. 

I  ft,  I  fliall  here  difcufs  fome  opinions  adopted  refpefting 
cleftive  affinities :  I  fliall  fhow  how  little  foundation  they 
have,  and  (liall  oppofe  to  them  the  application  of  principle:; 
eftabliflied  in  the  preceding  articles. 

Beaumc  obfcrved  that  when  the  fulphat  of  potafli  wasdif- 
folved,  by  means  of  heat,  in  an  equal  weight  of  nitric  acid, 
cryftals  of  nitrat  of  potafti  were  obtained  by  cooling.  Tfe 
afcribes  this  dccompofition  of  the  fulphat  of  potafli  to  reci- 
procal afiinities,  which  produce  oppofite  combinations  with- 
out determiiling  the  caufe  of  this  contrary  efFeft. 

2d,  The  explanation  of  this  remarkable  fa£l  has  been  con- 
tradi<5lcd  by  Bergman.  He  obferves  that  there  are  falts  which 
tend  to  have  an  excefs  of  acid,  fuch  as  the  acidulous  tartrit(* 
of  potafh.  He  is  of  opinion  that,  when  thefe  falts  are  in  a 
Itate  of  neutralifation,  we  muft  conlidcr  tlieir  bafe  as  divided 
into  two  parts  5  one  upon  which  the  whole  aftionof  the  acid 
is  particularlv  cxercifed  to  form  an  acidulous  fait,  while  the 
other  part  only  tends  to  fatisfy  the  excefs  of  acidity  in  the 
acidulous  fait.  This  part  of  the  bafe  is  retained  then  only 
by  a  weak  acidity,  and  it  mav  be  taken  away  by  an  acid  very 
inferior  to  that  which  enters  into  the  firft  co^nbination.  Thus 
the  acetous  acid  may  take  away  part  of  the  potafli,  which  in 
the  tartrite  of  potafli  is  fuperfluous,  to  tlte  comi)ination  that 
conftitutes  the  acidulous  tartrite  of  potafh,  though  this  acid 
has  a  much  weaker  affinity  than  the  tartareous  acid. 

But  the  fulphat  of  potafli  is  among  the  number  of  thofe 
falts  which  tend  to  form  an  acidulous  falt^  nearly  two-thirds 
of  its  bafe  enter  into  this  combination,  and  it  is  ©nly  this 
portion  which  is  fubject  to  all  the  affinity  of  the  fulphuric 
acid ;  the  other  third  may  be  feparated  by  an  aeid  of  an  affi- 
iiity  inferior  to  that  of  the  fulphuric  acid,  fuch  as  the  nitric, 
K  aiuriatio. 
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muriatic,  qr  tartareous  acid.  When  the  decompofitioii  is 
carried  to  jts  boundary,  it  ftops,  whatever  may  be  the  quan- 
tity of  the  acid  oppofed ;  and  if  the  quantity  is  not  too  great 
to  prev.enjt  cryltalUfation,  or  if  the  excefs  be  expelled  by  heat^ 
an  acidulous  fulphat,  which  ftjrms  cryftals  permanent  in  the 
air,  will  be  obtained  by  fohition  and  evaporation. 

3d,  How  could  the  illu(triou5  Bergman  deviate  from  the 
route  traced  out  to  him  by  obferyation  ?  His  own  experi- 
ments, cvcUj  prove  that  the  acid,  which  is  fuperabundant  in 
the  acidulous  fulphat  of  pota(h,  exercifes  its  aflinity ;  that  it 
is  in  combination  5  and  that  it  aiSs  in  the  ratio  of  its  quan- 
tity :  for  he  fay?,  that  if  fulphuric  acid  be  added  to  the  acidu- 
lous fulphat  of  potafli,  this  fait  dillqlves,  and  lofes  its  property 
of  cryftallifmg ;  that  this  excef^  of  acid  can  with  difficulty  be 
expelled  even  by  diftillation  in  a  retort;  and  that,  to  produce 
this  efFc6t,  the  faline  combination  muft  be  fufed  in  a  crucible, 
or  be  expofed  feveral  times  to  the  aiSllqn  of  very  pure  alcohol. 

4th,  The  limit,  then,  which  Bergman  gives  to  the  aclion 
of  acids  on  the  acidulous  fulphat  is  ideal.  This  fulphat  ex- 
hibits the  fame  phenomena  as  all  the  falts  which  are  capable 
of  refifting,  to  a  certain  degree,  the  action  of  an  cxcefs  of  acid 
or  bafe  (Art.  V.  No.  4.),  as  well  as  the  aftion  of  another 
acid  or  a  foreign  bafe.  The  only  difference  there  is  bet weeu 
them  in  this  refpecl  depends  on  the  force  of  cohefion  which 
may  aft  more  or  lefs  to  produce  cryftallifation,  and  which  is 
proper  to  certain  proportions  of  acid  and  bale ;  probably  ^ 
confequence  of  the  figure  affumed  by  the  molecula;  of  their 
combination. 

5th,  When  an  acid  has  the  property  of  forming  a  preci- 
pitate by  combining  with  a  bafe,  it  is  concluded  that  it  lias 
more  affinity  for  that  bafe  than  for  the  acid  with  which  it 
was  firit  imited,  without  examining  how  far  the  new  acid 
may  have  operated  the  dccompofition,  and  without  refledling 
that  an  oppofite  decompofitipn  takes  place  by  a  fimple  chanse 
of  proportions,  and  might  confequcntly  conduct  to  an  oppofite. 
conclufion. 

Thus,  as  the  tartareous  acid  has  the  property  of  formino-, 
with  potafli,  ail  acidulous  fait  very  little  foluble,  and  con- 
fequcntly forms  a  precipitate  with  all  falts  haviag  a  hafe  oi 
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potafh,  and  not  dilated  \yith  too  large  a  quantity  of  water, 
it  has  been  concluded  that  it  has  more  affinity  for  potafh  thaii 
the  other  acids.  Bergman  has  excepted  the  fulphuric  acid, 
becaufe  he  fuppofed  that  the  tartareous  acid  could  a6l  only 
on  the  potafti  redundant  to  the  combination  of  the  acidulous 
fulphat  of  potafh ;  a  fuppofuion  which,  I  think,  I  have  al- 
ready dcflroyed  in  the  preceding  articles.  He  has  excepted 
alfo  the  nitric  and  muriatic  acids,  becaufe  he  fuppofed  that 
the  tartareous  acid  fhowed  the  fame  phaenomena  in  regard  to 
the  nitrat  and  muriat  of  potafli  as  in  regard  to  the  fulphat; 
though  he  has  not  afcertained  the  exiftence  of  an  acidulous 
nitrat  and  muriat  of  potafh  analogous  to  the  acidulous  fulphat 
of  potafh. 

He  alfo  concludes,  from  experiments  made  on  falts  having 
a  bafe  of  foda,  but  without  making  the  experiments  knownj 
that  the  tartareous  acid  ought  to  be  placed  after  the  oxalic 
acid:  but,  not  to  dwell  on  thefe  exceptions,  the  tartareous 
acid,  according  to  him,  decompofcs  completely  all  the  other 
falts  with  a  bafe  of  fixed  alkali. 

What  embarraffes  Bergman  is,  that  the  tartareous  acid 
produces  no  precipitate  with  falts  that  have  a  bafe  of  foda. 
In  his  opinion,  this  apparent  difference  depends  on  the  foda 
not  having  the  property  of  forming  a  fait  but  little  fohiblc, 
by  taking  up  an  excefs  of  acid;  but  in  tnat  cafe  there  is  no 
evidence  of  a  decompofition,  aiid  '\ve  are  to  be  fatisficd  with 
the  probability  that  the  affinities  of  the  one  fixed  alkali  follow 
the  fame  order  as  thofe  of  the  other. 

All  this  clafTification  of  affinities  is  founded  on  the  falfe 
fiippofition,  that  one  acid  expels  another  from  its  combina- 
tions by  its  affinity  alone  confldered  as  a  conftant  force;  and 
this  fuppofition  renders  others  neceffary  in  order  to  explain, 
as  exceptions,  thofc  fa6ls  neceffarily  ariling  from  a  general 
property. 

6th,  I  have  examined  the  decompofition  of  acidulous  tar- 
trite  cjf  potafh  by  the  nitric  acid,  which,  according  to  the 
received  ideas,  which  I  then  adopted,  ought  to  decompofe  it 
by  felzing  entirely  on  its  bafe.  I  digefled  acidulous  tartrite 
of  potafh  and  nitric  acid,  and  obtained,  by  cooling,  beautiful 
cryftals  of  nitrat  of  potafh.     I  repeated'  the  operation  feveral 

times. 
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times,  adding  nitric  acid  until  no  more  nitrat  of  potafli  was 
libparated.  I  then  expofed  the  liquor  to  a  heat  fufficient  to 
caufe  the  nitric  acid  which  might  be  free,  to  evaporate  with- 
out altering  the  tartareons  acid.  After  this  the  liquor  had 
an  oily  confidence  ;  it  was  deftitute  of  fmell,  and  anhoimced 
neither  the  exiftence  of  nitric  acid  nor  that  of  potafli ;  but 
when  expofed  to  a  ftrong  heat  there  was  difengaged  a  great 
deal  of  nitrous  gas,  the  tartareous  acid  was  reduced  to  char- 
coal, and  its  alhes  gave  a  confiderable  quantity  of  carbonat 
of  potafli. 

7th,  In  this  operation  there  is  feparated  a  part  of  the  nitrat 
o.f  potafli,  eflecled  by  the  cryflallifing  force  of  that  fait,  and 
carried  by  it  juft  to  the  degree  when  that  f«rce  is  exceeded 
by  the  fuperabundant  acid.  The  acidulous  tartar  is  rendered 
foluble  by  the  action  of  the  nitric  acid,  which  takes  from  it 
at  the  fame  time,  by  cryflallifation,  a  part  of  the  bafe  necef- 
^ary  for  its  infolubility. 

On  the  other  haiid,  tartareous  acid  added  to  a  folution  of 
nitrat  of  potafli,  takes  up,  to  a  certain  term,  the  potafli  from, 
the  nitric  acid,  and  forms  an  acidulous  tartrite,  which  is  pre- 
cipitated ;  but,  as  it  has  not  the  property  of  forming  an 
acidulous  tartrite  of  foda  little  foluble,  it  does  not  produce  a 
precipitate  with  falts  having  a  bafe  of  foda. 

In  both  ihefe  cafes,  every  thing  that  cannot  be  feparated 
by  the  force  of  cohefion  forms  a  liquid,  in  which  the  fub- 
flances  exercife  an  aftion  proportioned  to  their  prcfent  mafles. 

Nothing,  then,  can  be  concluded  in  regard  to  the  refpec- 
tive  affinity  from  thefe  reparations,  which  are  cffefted  by  pre- 
cipitation or  cryflallifation  ;  fince,  by  the  change  of  the  pro- 
portions alone,  oppofite  decompofitions  may  be  often  obtained. 

8th,  The  precipitation  obferved  to  take  place,  when,  in 
comparing  the  affinities  of  two  bafes,  one  of  them  was 
found  to  have  formed  an  infoluble  combination,  gave  rife  to 
an  error  of  the  fame  kind  5  and  it  is  on  this  foundation  alone 
that  it  has  been  alfertcd  that  lime  has  more  affinity  than 
alkali  for  the  fluoric,  phofphoric,  and  arfenic  acids  :  in  a 
word,  for  all  thofe  which  form  with  it  an  infoluble  combina- 
tion ;  and,  confequently,  that  it  has  the  property  of  decom- 
pofing  entirely  the  falts  formed  by  an  alkali  and  thefe  acids. 
'  '      '     ■  Thii 
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This  precipitation  is  not  the  refult  of  eledive  aflinity,  and  it 
is  not  complete,  but  its  quantity  is  determined  by  the  ratio 
of  the  adion  of  the  Hquid  to  the  cohefive  force  of  the  preci- 
pitate :  hence  it  happens  that  the  precipitate  is  often  re-dif- 
folvcd  on  Augmenting  the  quantity  of  the  fubftance  oppofed 
to  it. 

9th,  Though  Bergjnan  has  explained  very  cl/sarly  the 
changes  which  heat  may  producje  on  chemical  action  when 
the  fubftanccs  have  a  difpofition  to  volatilifation  j  and  though 
he  even  recommends  to  avoid  too  ftrong  heat  in  evaporation, 
the  extent  of  the  influence  which  it  may  have  in  the  opera- 
tions by  which  falts  are  feparatcd,  in  order  to  form  a  judg- 
ment of  their  affinities,  has  not  yet  been  fully  difcovered. 

It  ought  not  to  have  been  concluded  that  the  fulphuric 
acid  has  more  affinity  for  fixed  alkalies  than  the  nitric  or 
muriatic  acids,  merely  becaufe  that  by  a  ftrong  heat  it  e^:pels 
thefe  acids  from  their  combinations.  Chemifts  (liould  have 
obfen'cd  that,  even  by  thjs  heat  employed  tq  produce  eva- 
poration, and  to  caufe  falts  to  cryftallife,  the  proportions  of 
the  volatile  acids  may  be  confiderably  changed  in  resjard  to 
the  fulphuric  acid  which  remains  oppofed  to  them,  and  that 
the  latter  may  at  length  entirely  expel  them,  by  means  of 
the  difference  whicb  exifts  between  its  fixity  and  that  of  theft 
acids.  (Art.  VTI.  No.  5.) 

jcth,  We  are  indebted  to  Bergman  for  ufeful  obfervations 
on  the  errors  which  may  arife  from  the  folubility  of  one  fub- 
ftance, which  is  eliminated,  and  of  which  the  feparation  \i 
not  obferved.  He  remarks  that  potafh  and  foda-do  not  dif- 
turb  the  tranfparency  of  the  folution  of  a  fait  with  a  bafe  ot 
lime,  if  this  folution  be  diluted  with  fifty  times  as  much  water, 
becaufe  the  lime  fcparated,  being  foluble,  remains  in  the 
water;  but  he  did  not  refleft  that,  if  the  lime,  in  that  cafe, 
had  no  more  than  its  natural  folubilitv,  it  would  be  a  very 
weak  obftacle  to  its  precipitation,  for  it  requires  nearly  feven 
hundred  parts  of  water  to  diflblve  it :  what  adds  greatly  to  its 
natural  folubility  is,  that  it  continues  to  be  in  combination 
with  the  acid  (Art.  V.  No.  5.),  and  that  it  cannot  be  fepa- 
ratcd but  by  retaining  a  part  (Art.  III.  No.  9.),  which  ih- 
creafes  its  folubilitv, 
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lltli,  Notwlthftanding  his  general  obiervatlons,  Bergman 
niiftook  the  effe<Sls  of  Iblubility  iu  ieveral  cafes  :  thus,  he  did 
not  think  that  the  nitric  and  muriatic  acids  had  an  a6lion  on 
the  combination  of  the  phofphat  of  lime,  though  the  only 
difference  that  can  be  eftabliflied  in  this  refpe6l  between  thcfe 
iwo  acids  and  tiie  fulphuric  acid,  the  comparative  force  of 
their  affinities  not  being  known,  is,  that  the  two  former  form 
only  fuluble  combinations,  while  that  produced  by  the  ful- 
phuric acid  may  be  withdrawn^  in  a  great  meafure,  by  the 
force  of  cryftallifation. 

1 2th,  It  is  the  folubility  of  the  lime  as  well  as  of  the  ba- 
K'tes,  increafed  by  the  a£lion  of  the  acid  on  thefe  earths, 
which  caufcs  ammonia  not  to  produce  any  precipitate  in 
the  folution  of  the  falls  of  which  they  are  the  bafe.  The 
lirft  portion  of  the  ammonia,  however,  mixed,  for  example, 
with  the  muri'at  of  lime,  fcarcely  foffers  any  odour  to  be  ex- 
haled ;  which  indicates  that  it  has  entered  into  combination, 
and  that  its  afSlion  may  be  rendered  fenfible,  as  fliall  be  here 
fhown. 

I  mixed  ammonia  with  a  folution  of  the  muriat  of  lime, 
and  I  caufed  the  liquor  to  evaporate  in  a  retort :  when  it  was 
reduced  10  a  certain  point,  there  was  formed  a  pretty  confi- 
derable  precipitate^  I  continued  the  operation,  at  the  end 
of  which  the  quantity  of  the  precipitate  was  very  much  di- 
miniftied ;  there  was  formed  a  pellicle ;  and,  by  cooling,  a 
large  quantity  of  cryftals  in  pretty  long  needles.  It  was  a 
triple  fait,  frohi  which  the  ammonia  could  be  difengaged  by 
lime.  This  fait,  when  rediflblved,  and  evaporated  in  the 
open  air,  gave  no  more  indications  of  ammonia  in  the  proof 
by  lime. 

It  is  fcen,  then,  that,  when  the  water  has  not  been  too 
abundant,  the  ammonia  precipitated  a  part  of  the  lime, 
though  it  was  rendered  much  more  foluble  by  the  acid,  and 
though  the  action  of  the  ammonia  was  conliderably  weakened 
by  the  heat,  v.hich  diminiflied  its  affinity  and  its  quantity. 
In  proportion  as  the  latter  was  reduced,  the  precipitate  was 
re-diffdvcd :  there  however  ftill  remained  ammonia  after  a 
long  evaporation,  and  it  was  only  by  the  help  of  the  a6lion 
of  the  air  that  it  was  entirely  diffipated.     The  feparation  of 
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the  lime  would,  no  doubt,  become  much  more  fenfible  if  the 
ammoniacal  gas  were  received  in  a  ftrong  folutioa  of  the 
muriat  of  lime. 

If  the  ammonia  produces  a  precipitate  with  falts  having  a 
bafe  of  aluminc,  it  is  becaufe  this  earth  has  Icfs  folubility 
than  lime,  even  when  it  is  combined  with  the  portion  of  the 
acid  which  it  retains  while  it  is  precipitated. 
£To  be  continued.] 
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SIR, 


K 


AVING  read,  with  much  plcafure,  in  your  very  valu- 
able monthly  publication,  the  feveral  opinions  and  experi- 
ments rerpe6ling  the  influence  excited  in  the  pile  of  Volta^ 
I  take  the  liberty  of  fubmitting  to  you  fome  obfervations  on 
the  fame  fubjeft. 

It  has  been  faid  bv  fome  very  ingenious  experimcntalilts 
that  the  oxydation  of  one  fide  of  the  plates,  or  the  diflorence 
ofoxydation  in  the  two  metals,  or  between  one  metal  and 
different  fluids,  is  the  caufc  of  the  production  of  the  galvanic 
influence.  I  find  that  the  acids  increafe  the  power  of  my 
pile,  and  I  alfo  find,  when  the  papers  or  cards  are  moiftencd 
v\  ith  the  pure  alkalies,  and  particularly  with  a  folution  of  pure 
ammonia,  that  the  cfTeCl  is  much  greater  than  bv  any  other 
fubdance.  This  fact  is,  I  believe,  fufiicient  to  prove  that  the 
oxydation  of  the  metals  is  not  the  caufe  of  the  phenomenon. 

It  is  very  convenient  to  ufe  the  alkalies  in  this  manner,  as 
it  does  not  require  fo  much  trouble  to  clean  the  metals,  or 
to  keep  the  pile  in  order. 

I  took  ten  faucers,  and  placed  in  each  a  plate  of  filver  and 
a  plate  of  zinc ;  I  connected  thefe  metals  in  the  feveral  faucer? 
together,  by  means  of  flips  of  tin-foil,  and  completed  the  cir- 
cuit by  means  of  wires  in  water.  I  firft  filled  thefe  faucers 
with  fait  and  water,  and  found  that  the  wires  in  the  water 
produced  a  trifling  cfleft :  fome  few  air-bubbles  efcaped, 
%vhlch  proved  that  the  influence  was  excited,  I  then  re- 
moved 
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moved  the  fait  and  water,  and  fubftituted  in  its  ftead  an 
aqueous  folution  of  pure  potafh  in  water :  a  much  greater 
effed  was  produced  in  the  liquid  through  which  the  circuit 
was  made.  On  the  addition  of  water  of  pure  ammonia,  the 
efFeft  was  very  ftrong. 

You  will  obferve  that  in  thefe  experiments  T  employed  the 
decampofition  of  water  (as  it  is  called),  by  means  of  platina 
wires,  as  a  galvanometer. 

As  I  found  that  the  water  of  pure  ammonia  fucceeded  fo 
well  in  the  faucers,  I  built  up  my  pile,  interpofing  pieces  of 
blotting-paper  moiftened  with  this  alkali:  I  was  afloniflied 
at  the  increafe  of  power;  with  fifty  or  fixty  pieces  of  filver  it 
was  much  too  ftrong  to  be  agreeahle.  A  perfon  above  fix 
feet  high,  and  very  ftrong,  ftarted  feveral  paces  on  receiving 
the  (hock,  although  he  knew  he  was  to  receive  one;  and  this 
after  the  pile  had  been  conftrucled  five  hours.  I  mention 
thefe  fafts  thus  particularlv,  becaufe  I  wifli  to  fliow  that  the 
fluid  excited  in  the  pile  does  not  arife  from  the  a6lion  of  acids, 
or  from  any  combination  of  oxygen  with  the  metals. 

The  next  fubjeft  to  which  I  wifli  to  draw  your  attention 
is,  the  efiecl  which  this  new  agent  will  have  on  the  prevailing 
theory  of  chemiftry.  The  advocates  for  the  I^avoifierian  hy- 
pothefis  fay  that  it  deeompofes  water.  The  fa6ls  which  are 
already  before  the  public,  completely,  in  my  opinion,  unfettle 
that  doftrine.  In  your  laft  Number,  Dr.  Moyes  mentions 
that  the  influence  will  not  continue  to  decompofe  the  water 
after  it  has  been  acled  on  to  a  certain  point.  I  have  kept 
my  two  platina  wires  in  the  fame  fmall  quantity  of  water  for 
jnonths,  and  I  find  that,  when  connected  with  mv  pile,  the 
gafes  are  produced  as  rapidly  as  when  they  were  firft  ufed. 

Indeed,  now  that  I  ufe  the  water  of  pure  ammonia,  they 
pour  forth  very  large  quantities.  If  a  fyphon  be  made  to 
connect  two  glafles  of  water,  and  in  each  be  placed  a  wire, 
one  connected  with  the  zinc  and  the  other  with  the  filver, 
the  gafes  are  produced.  .  If  a  particle  of  water  is  compofed 
of  a  particle  of  oxygen  and  a  particle  of  hydrogen,  what  rapid 
currents  muft  there  be  of  thofe  two  fubftances  !  Where  the 
oxygen  is  produced^  the  hydrogen  muft  firft  defcend  to  the 
bottom  of  the  leg  of  the  fyphon,  pafs  through  it,  and  appear 
Vol.  IX.  '     Yy  at 
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at  the  wire  in  the  other  glafs,  and  vice  verfd  with  the  oxy* 
gen;  for,  where  each  appears,  there  is  not  the  flighteft  trace 
of  its  former  concomitant  in  the  particle  of  water. 

The  vifionarv'  hypothefis  *  of  oxygen  and  hydrogen  being 
the  bafes  of  certain  gafes,  the  one  a  principle  of  acidity  and 
the  other  the  generator  of  water,  in  their  combinations  alfo 
with  another  fubftancc,  azot,  forming  atmofpheric  air,  ni- 
trous acid,  gafeous  oxyd,  8cc.;  with  carbon  alfo  forming  all 
the  fdbftances  of  the  animal  and  vegetable  kingdoms,  muft 
now.  In  concurrence  with  the  hitherto  invariable  opinions  of 
-  fome  of  our  nioft  learned  philofophers,  be  entirely  abandoned. 
From  the  experiments  with  the  pile,  it  appears  that  the 
ditTerence  between  vital  and  inflammable  air  does  not  arife 
from  any  difference  between  their  ponderable  parts,  thofe 
being  in  both  inftances  water.  A  queftion  arifes  rcfpedling 
the  minus  fide  of  the  pile.  How  is  it  that,  by  abftra^ling 
deiftricity  (which  muft  be  the  cife  if  the  negative  fide  be 
birty  deficient  in  quantity)  from  the  water,  that  water  is 
changed  into  an  highly  elaftic  aeriform  fluid,  into  oxygen 
iair,  which  of  all  airs,  according  to  M.  Lavoifier,  has  the 
greateft  capacity  for  containing  caloric  ?  Surely  the  abftrac- 
tioii  of  fire,  though  it  fliould  be  in  the  form  of  eleftricity, 
could  not  change  water  into  fo  highly  an  elaflic  fubflance  as 
6x\'ffen  air. 

The  following  conclufions  appear  to  me  to  refult  from  what 
I  have  read  and  feen  refpe£ling  the  pile  of  Volta  : 

The  oxydation  or  rufting  of  the  metals  in  the  pile  does 
not  appear  to  be  the  caufe,  but  the  confequence,  of  the  in- 
fluence. As  the  rufting  of  the  metals  diminifhes  and  de- 
llroys  the  power  of  the  pile,  I  conceive  the  pure  alkalies  to 
a£t  by  reaching  the  pure  metals. 

Water  is  not  decoiripofed  when  forming  part  of  the  cir^ 

*  Xhe  admitted  fads  in  philofophy  had  been  fo  well  canvaffcd  by  the 
adherents  of  the  new  and  the  old  fyftems  of  chemiftry  before  we  com- 
menced our  work,  as  to  enable  us  to  (leer  pretty  clear  of  all  controverfy  in 
conducing  it.  "New  fd£ls,  however  they  may  operate,  demand  the  atten- 
tion of  phiiofopliers ;  and  thofe  connected  with  galvanifin,  in  particular, 
may  ferve  to  clear  up  fome^^arts  of  a  rlieory,  which,  if  not  perfeft,  de- 
lerves,  at  any  rate,  a  more  reipedful  epithet  than  that  of  being  a  vijienarj/ 
bytothejh . — E  o  i  T . 

cuit. 
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cuit.  Oxygen  and  hydrogen  airs  have  the  fame  bafis,  water. 
Oxygen  and  hydrogen,  as  folid  bafes,  are,  confequently,  non- 
entities.    Pofitive  and  negative  ele&ricity  are  diftiu'il  fluids. 

As  thefe  two  electricities  change  water  into  two  airs^  and 
as  thofe  airs  can  from  water  be  obtained  in  any  proportion, 
and  as  thofe  airs  can  be  united,  and  again  form  water  an4 
fire ;   I  confider  thofe  ele6lricities  as  the  prlriciples  of  fire. 

I  confider,  therefore,  that  the  influence  is  excited  by  the 
decompofition  of  heat,  caloric,  or  fire ;  as  the  tourmalin  de- 
compofes  it  by  merely  healing  it. 

The  elafliic  ftate  of  aeriform  bodies  does  not  depend  fp 
much  on  the  quantity  of  what  is  termed  latent  heat,  as  on 
the  nature  of  one  of  the  principles  of  heat  which  it  contains. 
The  folid  oxygen,  according  to  the  Lavoifierian  hypothefis, 
in  nitre,  contains  as  much  latent  heat  as  in  the  fiate  of  gas. 

Put  a  piece  of  red-hot  iron  on  an  eleftrometer,  aiT|d  drop 
a  little  water  on  it,  does  not  hydrogen  air  efcape  ?  In<ow,  as 
pofitive  electricity  and  water  form  hydrogen  air,  docs  not  the 
pleClrometenfliow  figns  of  negative  elciSlricity  ? 


XLIV.  On  the  ManufaBure  and  conjl'ituent  Parts  of  Gun- 
powder, Read  before  the  Afkefian  Sccietj  May  i8oi.  By 
Mr.  R.  Coleman,  of  the  Rojal  Mills,  Jfutliham  Ahl'fj ; 
a  correfponding  Mejnhcr  of  the  Societj. 
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HE  procefs  of  manufafturing  gunpowder  is  fo  inaccu- 
rately defcribed  in  every  author  which  I  h^ve  {o-tn^  and  in 
many  iufiiances  fo  extremely  abfurd  an  account  is  givep,  that 
I  am  induced  to  hope  that  a  true  account  thereof  wjll  not  be 
unacceptable  ;  and  more  particularly  as  I  apprehend  nothing 
can  tend  more  to  efiablifbing  a  true  theory  of  the  combuftion 
of  gunpowder,  than  a  knowledge  of  the  ingredients  it  is  com- 
pofed  of,  and  the  manner  of  their  combination  :  with  this 
view  I  have  drawn  up  the  following,  account  of  the  procefs, 
&,c.  in  manufaduring  that  article,  gnd, added  fome  fa6ls  on 
the  explofive  force  thereof,  which  I  now  beg  to  bv  before  the 
Society. 

Y  y  2  Qn 
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On  the  Invention  of  Gunpozcder. 

Gunpowder  has  for  ages  been  known  in  the  eaft,  particu- 
larly in  China,  and,  it  is  faid,  has  been  in  ufe  there  ever  fine© 
the  year  85. 

The  firft  introduction  of  gunpowder  into  Europe  has  gene- 
rally been  afcribed  to  Roger  Bacon,  who  wrote  a  treatife  in 
1280,  in  which  we  find  the  firft  hints  for  the  application  of 
it  to  the  purpofes  of  war.  In  1320,  Bartholomew  Schwartz, 
a  monk,  is  faid  to  have  re-invented  it  in  Germany,  by  acci- 
dentally pounding  in  a  mortar  the  ingredients  of  which  gun- 
powder is  made,  and  into  which  a  fpark  of  fire  falling,  blew 
the  mortar  to  pieces.  This  opinion  has  lately  been  contra- 
di6led  in  France  by  Citizen  Langlcs,  who  contends,  in  a 
memoir  read  in  the  French  National  Inftitute,  that  the  know- 
ledge of  gunpowder  v^'as  conveyed  to  us  from  the  Arabs  on 
the  return  of  the  crufades  into  Europe,  and  that  the  Arabs 
made  ufe  of  it  at  the  fiege  of  Mecca  in  690 ;  that  they  de- 
rived it  from  the  Indians,  who,  in  their  facred  books  forbid- 
ding the  ufe  of  it  in  war,  may  reafonably  be  concluded  to 
have  known  it  for  ages. 

However  this  may  be,  it  feems  probable  that  gunpowder 
was  early  known  in  India ;  for,  in  whatever  country  nitre 
abounds,  there  its  deflagrating  quality  is  likely  to  be  obferved. 
Sir  George  Staunton  obferves :  "  The  knowledge  of  gun- 
powder in  China  and  India  feems  coeval  with  the  moft  di- 
ftant  hiftoric  events.  Among  the  Chinefe  it  has  at  all  times 
been  applied  to  ufeful  purpofes,  as  blafting  rocks,  &c.  and  in 
makino;  of  fire-works;  although  it  has  not  been  direfted 
through  ftrong  metallic  tubes,  as  ihe  Europeans  did  foon 
after  that  they  had  difcovered  it." 

The  honourable  George  Napier  procured  fome  gunpowder 
made  in  China,  and  on  the  average  analyfis  of  two  ounces 
of  it  (9^0  grains),  he  found  it  to  confift  of  faltpetre  720 
grains,  charcoal  141  grains,  and  fulphur  89  grains.  Here 
is  a  deficiency  of  10  grains  in  the  procefs.  Now,  admitting 
*the  deficiency  to  be  in  equal  proportions  to  each  ingredient, 
and  bringing  the  fame  to  the  proportion  of  100  parts  of  gun- 
pov/cler,  iher-^  wiil  ',e, 

Saltpctrp^ 
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Saltpetre  -  75,7 

Charcoal  -  14j4 

Sulphur  -  9,9 

Total     1 00 

If  this  is  the  cafe,  it  will  be  feen  that  their  proportion  dif- 
fers very  little  from  the  Englifh  proportion. 

Having  thus  given  a  brief  account  of  the  invention,  I  fliall 
now  proceed  concifely  to  give  the 

Procefs  of  manufiEluring  Gunpowder. 

Gunpowder  is  made  of  three  ingredients,  faltpetre,  char- 
coal, and  brimftone.  They  are  combined  in  the  following 
proportions :  to  each  100  parts  of  gunpowder,  faltpetre  75, 
charcoal  15,  and  fulphur  10. 

The  firfl:  thing  to  be  attended. to,  it  is  evident,  is  the  purity 
of  thefe  articles ;  for,  if  they  are  defective,  the  gunpowder  can 
never  be  good,  though  ever  fo  well  nianufaftured. 

The  faltpetre  is  either  that  which  has  been  imported, 
principally,  from  the  Eaft  Indies,  or  that  which  has  been 
extracted  from  damaged  gunpowder.  It  is  refined  by  folu- 
tion,  filtration,  evaporation,  and  cryftallifation ;  after  which 
it  is  fufed,  taking  care  not  to  ufe  too  much  heat,  that  there 
may  not  be  any  danger  of  decompofing  the  nitre  ;  by  this 
means  it  is  not  only  rendered  more  pure,  but  the  water  of 
cryftallifation  more  certainly  got  rid  of.  The  principal  obje<it 
in  refining  the  nitre  is,  to  get  it  free  from  the  earths  and  fahs 
it  is  combined  with  in  its  grougb*  fiate,  and  which  by  de- 
liquefcing  would  render  the  gunpowder  liable  to  injury  bv 
attrafting  moifture,  and,  thereby  decompofing  the  accurate 
mixture  of  the  compofilion,  rendering  it  unfit  for  ufe. 

The  fulphur  ufed  is  that  which  is  imported  from  Sicilv, 
and  is  refined  by  melting  and  (kimming :  the  mod  impure 
k  refined  by  fublimation. 

The  charcoal  formerly  ufcd  in  this  manufafture  was  made 
by  charring  wood  in  the  ufual  manner.  This  mode  is  called 
charring  in  pits.  It  confifls  in  the  wood  being  cut  into  lengths 
of  about  three  feet,  and  then  piled  on  the  ground  in  a  circular 

'*  This  is  the  term  ufcd  for  the  nitre  as  imported, 
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form  (three,  four,  or  five  cords  of  wood  making  what  is  called 
a  pit),  and  covered  with  ftraw,  fern,  &c.  kept  on  by  earth  or 
fand  to  keep  in  the  fire,  giving  it  air  by  vent-holes  as  may 
be  found  neceflary.  This  mode  of  charring  is  uncertain  in 
its  operation,  and  defective  in  every  refpe6l  for  the  purpofe 
of  making  good  charcoal ;  and  therefore  no  dependance  could 
ever  be  placed  on  the  charcoal  fo  made. 

The  method  now  adopted  for  making  charcoal  for  gun- 
powder, confifts  in  dlftilling  (if  I  may  fo  call  it)  in  iron  cy- 
linders and  coUefting  the  pyro-ligneous  acid,  the  carbon  re- 
maining in  the  cylinder  or  retort.  The  wood  to  be  charred 
is  firfl  cut  into  lengths  of  about  nine  inches,  and  then  put 
into  the  iron  cylinder,  which  is  placed  horizontally.  The 
front  opening  of  the  cylinder  is  then  clofely  flopped  :  at  the 
further  end  are  pipes  leading  into  cafks.  The  fire  being  made 
under  the  cylinder,  the  pyro-ligneous  acid,  attended  with  a 
large  portion  of  carbonated  hydrogen  gas,  comes  over.  The 
gas  efcapes,  and  the  acid  liquor  is  collefted  in  the  calks.  The 
■fire  is  kept  up  till  no  more  gas  or  liquor  copies  over,  and  the 
carbon  remains  in  the  cylinder. 

This,  it  is  evident,  is  a  more  eligible  method  than  the 
former;  and,  indeed,  the  only  proper  one.  The  diiference 
in  the  ftrength  of  the  powder  made  from  the  two  forts  of 
charcoal  will  be  more  particularly  mentioned  hereafter.  I 
{ball  here  only  remark,  that  the  proportion  of  powder  ufed 
for  the  feveral  pieces  of  ordnance  by  the  navy,  &c.  has  been 
reduced  one-third  in  confequence  of  the  increafed  ftrength  of 
the  compofilion  into  which  this  cylinder  charcoal  enters. 

The  wood,  before  charring,  has  the  bark  taken  off;  for 
which  purpofe  it  is  felled  in  the  fummer  feafon,  when  the  fap 
is  up,  and  it  will  flow  clean.  One  reafon  for  taking  off  the 
bark  is,  that  it  would  render  the  powder  therefrom  full  of 
fparks;  which  would  be  of  courfe  injurious,  and  dangerous 
jn  the  ufe  *. 

The  wood  made  ufe  of  is  either  alder,  willow,  or  (black) 
dog-wood ;  but  the  diftillation  in  the  cylinders  making  the 

*  Thi%  is  clearly  fccn  by  the  combuftion  of  charcoal,  with  the  bark  on, 
in  oxv-en  gas. 

charcoal 
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ctiarcoat  of  different  woods  nearly  alike,  it  is  not,  I  believe, 
material,  as  to  the  forts  of  wood  made  ufe  of. 

The  feveral  ingredients  being  thus  prepared,  are  ready  for 
manufafturing.  They  arej  ift,  feparately  ground  to  a  fine 
powder  :  2d,  mixed  together  in  the  proper  proportions  :  3d, 
the  compofition  is  then  fent  to  the  gunpowder-mill,  which 
confifts  of  two  ftones  vertically  placed,  and  running  on  a  bed- 
ftone.  On  this  bed-ftone  the  compofition  is  fpread,  and 
wetted  (not  with  fal-ammoniac,  urine,  &cc.  as  fome  authors 
Hate,  but)  with  as  fmall  a  quantity  of  water  as  will,  toge- 
ther with  the  revolutions  and  weight  of  the  runners,  bring  it 
into  a  proper  body,  but  not  into  a  pajle.  After  the  flone 
runners  have  made  the  proper  number  of  revolutions  over  it, 
and  it  is  in  a  fit  flate,  it  is  taken  off. 

A  powder-mill  is  a  flight  wooden  building  and  boarded 
roof.  Only  about  40  or  50  lb.  of  compofition  is  worked  here 
at  a  time,  as  an  explofion  will  fomctimes  happen  from  the 
runners  and  bed-iione  coming  in  contact,  and  other  caufes. 
Thefe  mills  are  either  worked  by  water  or  by  horfes. 

4th,  The  compofition  taken  from  the  mills  is  fent  to  the 
corning-houfe  to  be  corned  or  grained.  Here  it  is  firfl  paffed 
into  a  hard  and  firm  body,  broken  into  fmall  lumps,  and  the 
powder  then  grained,  by  thefe  lumps  being  put  into  fieves, 
in  each  of  which  is  a  flat  circular  piece  of  lignum  vitse.  The 
fieves  are  made  of  parchment-flcins,  having  round  holes 
punched  through  them.  Several  of  thefe  fitves  are  fixed  in 
a  frame,  which  by  proper  machinery  has  fuch  a  motion  given 
to  it,  as  to  make  the  lignum  vitoe  runner  in  each  fieve  go 
round  with  a  quick  velocity,  breaking  the  lumps  of  powder, 
and  forcing  ihem  through  the  fieves,  forming  grains  of  feveral 
fizes.  The  grains  are  then  feparated  from  the  duft  by  proper 
fieves  and  reels, 

5th,  They  are  then  hardened,  and  the  rougher  edges  taken 
off  by  being  run  a  fufficient  length  of  time  in  a  clofe  reel, 
having  a  proper  circular  velocity  given  it. 

The  powder  for  guns,  morlarf.,  and  fmall  arms  is  gene- 
rally made  at  one  time,  and  always  of  the  fame  compofition ^ 
The  difference  is  only  in  the  fize  of  the  grains,  which  are 
feparaied  by  fieves  of  different  finenefs. 

6th, 
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6th,  The  gunpowder,  thus  corned,  dufted,  and  reeled, 
(which  is  called  glazing,  as  it  puts  a  fmall  degree  of  glofs  on 
it,)  is  fent  to  the  (love  and  dried  ;  taking  care  not  to  raife  the 
heat  fo  as  to  decompofe  the  fulphur.  The  heat  is  regulated 
by  a  thermometer  placed  in  the  door  of  the  (loves,  if  dried 
in  a  gloom-ftove*. 

A  gunpowder-flove  ^cither  dries  the  powder  by  fleam  or  by 
the  heat  from  an  iron  gloom,  the  powder  being  fpread  on 
cafes,  placed  on  proper  fupports,  round  the  room. 

If  gunpowder  is  injured  by  damp  in  a  fmall  degree,  it  may 
be  recovered  by  re-floring  it;  but  if  the  ingredients  are  de- 
compofed,  the  nitre  muft  be  extra6led  and  the  gunpowder 
re -manufactured. 

There  are  feveral  methods  of  proving  and  trying  the  good- 
nefs  and  ftrength  of  gunpowder.  This  it  is  not  the  obje<Sl  of 
this  paper  to  defcribe;  but  I  fliall  jufl:  mention  one,  by 
which  a.  good  idea  may  be  formed  of  the  purity  of  the  gun- 
powder, and  alfo  fome  conclufion  as  to  its  ftrength. 

Lay  two  or  three  fmall  heaps  (a  dram  or  two)  on  feparate 
pieces  of  clean  writing-paper;  fire  one  of  them  by  a  red-hot 
iron  wire ;  if  the  flame  afcends  quickly,  with  a  good  report, 
leaving  the  paper  free  from  white  fpecks,  and  does  not  burn 
it  into  holes ;  and  if  fparks  fly  off",  fetting  fire  to  the  adjoining 
heaps,  the  goodnefs  of  the  ingredients  and  proper  manufac- 
ture of  the  powder  may  be  fafely  inferred;  but  if  otherwife, 
it  is  either  badly  made  or  the  ingredients  impure. 

Having  thus  completed  the  procefs  of  manufafturing,  I 
fliall  now  relate  the  refult  of  fome  experiments  I  have  repeat- 
edly made,  and  which  have  been  made  from  large  quantities 
in  the  manufa6lory. 

■''  This  fpccies  of  flove  confifts  of  a  large  caft-iron  vefTcl  projefting  into 
one  fide  of  a  room,  and  heated  from  the  outfide  till  it  abfolutely  glows. 
From  the  conftruftion  it  is  hardly  pofhble  that  fire  can  be  thrown  from 
the  gloom,  as  it  is  called ;  but  ftoves  heated  by  fteam  paffihg  through 
ileam-tight  tubes,  or  otherwife,  ought  furely  to  be  preferred  ;  for  the  raoft 
cautious  man  may  ftumble,  and  if  he  have  a  cafe  of  the  powder  in  his 
hand,  fome  of  it  may  be  thrown  upon  the  gloom,  and  it  is  furely  poifible 
that  in  this  way  fome  of  the  accidental  blowing  up  of  powder-mills  may 
have  been  ocoafioned.— Ecir. 

"Bxfer,  ■ 
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Exp<;r.  I. — 100  parts  of  compofition  gain  from  three  to 
four  or  five  parts  in  weight,  by  the  water  ufed  at  the  mills. 

Exper.  2. — This  water  appears  to  be  totally  got  rid  of  by 
the  fucceeding  procefles  of  manufacluring  and  ftovc-dryingj 
and  therefore  it  follows  tha^t  the  only  aqueous  matter  in  gun- 
powder is  what  may  be  at  firfl:  contained  in  the  ingredients. 

Exper.  3. — The  ingredients,  only  pulverifcd  and  mixed, 
have  a  very  fmall  explofive  force. 

Exper  4.—  Gunpowder  granulated  after  having  been  but 
a  fhort  time  on  the  mill  has  only  acquired  a  portion  of  its 
ftrength. 

Exper.  5. — It  is  not  till  it  has  been  the  proper  time  on  the 
mill,  and  been  properly  made  there,  that  it  has  obtained  its 
full  powers. 

Exper.  6. — The  ftrength  of  cfunpowder  does  not  depend 
on  the  granulation,  the  dufl  of  gunpowder  after  manufacture 
having  nearly  the  fame  force  as  when  granulated. 

Exper.  7.. — Powder  made  in  every  refpcft  the  fame,  but  of 
two  forts  of  charcoal,  viz,  pit  and  cylinder,  is  very  different 
in  ftrength- — the  cylinder  charcoal  rendering  the  gunpowder 
made  therewith  much  fuperior  to  that  made  with  pit  charcoal. 

Exper.  8. — Powder  undried,  in  every  flage  of  manufaftory, 
is  weaker  than  wheij  dried, 

Ohfcrvation. 

If  the  compofition  on  a  mill  explodes  by  any  accidental 
caufe,  fliortly  after  it  has  been  put  on  the  flones,  it  goes  off 
with  a  very  flight  explofive  force,  principally  in  flame ;  but 
if  it  has  been  on  an  hour  or  two  under  the  runners,  and  then 
explodes,  it  more  or  lefs  deflroys  the  mill,  throwing  the 
boards  of  the  covering  and  fides  to  a  confiderable  diflance. 

I  (hall  here  flate  a  circuqiftance  that  happened,  which,  al- 
tliough  not  immediately  connefted  with  the  fubje61:,  may 
ferve  as  a  ftrong  illuftration  of  one  branch  of  philofophy.  On 
the  explofion  of  the  powder  in  a  mill  which  had  been  on 
about  two  hours,  the  mill  was  wholly  unroofed  and  the  fides 
blown  out.  The  doors  and  windows  of  the  mills  on  the  op- 
pofite  fide  of  the  ftrcam  were  forced  open  ouhvardsj  and  the 
nails,  &c,  drawn. 

Vol,  IX.  Zz  In 
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In  refpe£l  to  the  fpecific  gravity  of  gunpowder,  count  Rum- 
ford  flates,  that  "  a  cubic  foot  of  water,  holding  looo  ounces, 
will  hold  1077  ounces  of  fine  grain  powder,  well  beaten  and 
ihaken  together;  and  that  the  real  fpecific  gravity  of  the  folid 
grains  of  gunpowder  is  as  1868  to  1000." 

I  have,  by  repeated  trials,  found  that  the  denfity  of  powder 
varies  confiderably  from  various  caufes  in  manufa<Sluring,  for 
which  reafpn  rio  exaft  table  of  the  fpecific  gravity  can  be 
given ;  but  I  mud  obferve,  that  the  above,  as  given  by  count 
Rumford,  is  the  greatcjl  it  will  ever  attain,  in  my  opinion.  I 
have  never  fjeen  any  fo  much,  and  I  have  frequently  feen  it 
lefs  than  that  of  water. 

In  the  foregoing  account  I  have  confined  myfelf  to  a  fimple 
relation  of  fadls^  from  a  confideration  of  which  the  following 
obfervations  are  clearly  deduced : 

1  ft.  That  the  explofive  force  of  gunpowder  depends  very 
materially  on  the  purity  of  the  carbon  employed.   (Exper.  7.) 

2d,  That  the  mixture  only  of  the  ingredients  does  not  make 
that  thorough  incorporation  neceflary  for  the  proper  combuf- 
tion  and  explofive  effe6ls  of  gunpowder.  (Exper.  3,  4,  5,  6.) 

3d,  That  the  lefs  moifture  there  is  in  gimpowder,  the 
ftronger  is  its  effect.  This  is  clear,  from  gunpowder  which 
has  attracted  any  degree  of  humidity  being  weaker  than 
when  firfl;  made. 

I  fhall  now  beg  to  fubmit  fome  ideas  that  occur  to  me  from 
a  confi4^ration  of  \ht  whole  of  the  circumftances  I  have  re^ 
Jated,  and  from  what  may  be  deduced  from  an  examination 
of  the  component  parts  of  gunpowder.  It  appears  to  me  that 
no  part  of  the  explofive  force  confifts  in  elaftic  "ya/iowf, formed, 
by  the  combuftion,  from  water  contained  in  it.  So  fmall  a 
portion  of  w^ater  is  in  the  ingredients,  and  I  have  obferved 
that  not  any  is  gained  in  the  manufa6luring,  that  I  cannot 
conceive  any  water  is  carried  off  undecompofcd,  but  that  it 
is  converted  into  hydrogen  and  oxygen  gafes,  Mr.  Gruick- 
fhank  obferves,  **  after  the  explofion  of  gunpowder  over  mer- 
cury, jvo  water  is  feen."  I  am  of  opinion  that  the  explofive 
jfprce  of  gunpowder  confifts  wholly  in  the  feveral  gafes  formed 
|jy  the  combuftion ;  and  that,  the  quicker  that  it  takes  fire, 
the  mere  gas  is  generated  in  a  given  time,  and  its  force  con- 
6  '  fequently 
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fequcntly  greater.  Lavoifier  obferves,  its  effeft  is  increafed 
by  the  quantity  of  caloric  difengaged  at  the  moment  of  de- 
flagration. 

It  feems,  therefore,  that  the  conibuftion  is  carried  on  by 
the  oxygen  fuppiied  from  the  nitre ;  that  this  gas  is  inftantly 
taken  up  by  the  fulphur  and  carbon ;  and^  crtnverting  thofe 
fubftances  into  carbonic  and  fulphureous  acid  gafes,  azotic 
gas  being  at  the  fame  time  liberated  from  the  nitre,  the 
water  which  may  be  in  the  nitre,  and  alfo  that  which  is  in 
the  charcoal,  is  decompofed  5  and  the  oxygen  taken  up  by  the 
carbon  and  fulphur,  and  the  hydrogen  fet  free.  The  force 
arifing  from  thefe  gafes,  with  the  increafed  elafticity  they  re- 
ceive from  the  increafe  of  temperature  caufed  by  the  combuf- 
tion,  is  fnreiy  fufficient  to  account  for  the  effefts  we  obferve 
in  gunpowder. 

It  may  probably  ferve  to  elucidate  the  fubje6t,  if  we  con- 
fider  a  little  minutely  what  the  coinponent  parts  of  gunpdvvder 
are  from  chemical  analyfis. 

Nitre.  100  parts  of  nitre^  according  to  Kirwan,  confifls  of 
Potafli  -  -        51-8^ 

Acid  -  -       44'o  >  dried  in  a  heat  of  70**. 

Water  of  compofition       4*2-^ 

By  feveral  experiments,  I  have  fdund  that  nitre  which  had 
been  dried  at  70°  Ibfes  3  per  cent,  in  melting. 

Lavoifier  fays,   100  parts  nitre  confift  of 

Potafli  49,  dry  acid  51,0 ;  and  that  this  dry  acid  is. 
Oxygen  49,6 
Azot        iOj4 

Charcoal,  according  to  Lavoifier^  abfotbs  2*5714  of  gxygfen 
in  cohabullion.  From  feveral  experiments  which  1  have 
made,  I  have  reafon  to  conclude,  that  charcoal,  whenufed, 
contains  about  i-8th  part  of  water,  which  it  has  abforbed. 

Sulphur,  according  to  BerthoUet,  requires  for  every  loo 
parts  36*8  of  oxygen  to  form  fulphuric  acid ;  of  courfe,  a 
fmallcr  quantity  of  oxygen  would  be  nccefl'ary  for  their  con- 
verfion  into  fulphureous  acid  gas :  I  fliall  take  this  at  30  per 
cent,  which  is  probably  not  far  from  the  truthj  and,  at  any 
rate,  near  enough  for  our  prefent  purpofe.  No  experiment^ 
that  I  know  of,  has  been  made  to  afccrtain  this  point. 

Z  z  ;?  Admitting 


3<?4  ^'^  ^^^  ManufaElure  of  Gunpowder, 

Admitting  the  foregoing  obfervations  to  be  tolerably  cor- 
reft,  the  following  will  turn  out  to  be  the  quantities  of  the 
conftituent  principles  \Vhich  enter  into  the  compofition  of 
gunpowder : 

75  parts  of  nitre,  cont.im„g   {^^Z''\   'J^'j 

15  parts  of  charcoal       -        {^'^^,'^;.\] 

10  parts  of  fulphur         -  Sulphur       lo'oo 

100  lOO'OO     '^ 

And  thefe  again  contain,  viz. 

PoUlh.  Oxygen.  Azot.       Hydrogen.         Carbon. 

3<^75  +  3^34  +  7-8o  +  o-ii  =  Nitre       'jr^ 

i-6o  +  0-27  +  I3'i3  =  Charcoal  15 

Sulphur  -  -  -  _  -  1.0 

100  Parts  of  gunpowder,  therefore,  appear  to  confift  of 

Potafh  -  Z^'7S 

Carbon         -  ^3'^Z 

Sulphur        -  lO'oo 

Oxygen         -  31-94 

Azot  -  7*8 

Hydrogen    -      -      0*38 

lOO'OO 

We  know  that  the  whole  of  the  charcoal  is  not  confumed 
in  the  a£t  of  combuftion  :  Mr.  Cruickfhank  fays  3  parts  re*- 
main  of  ico  parts  of  gunpowder,  therefore  only  10*13  P^r^* 
are  deftroyed.     Now, 

ID"  13  parts  of  carbon  abforb     -     26*05  of  oxygen 
And  JO  parts  of  fulphur  abforb    -   3*00  of  oxygen 

Oxygen  ufed  -  -  29*05 

Quantity  of  oxygen  in  ingredients  3 1  '95 

Surplus  of  oxygen  -  2;90 

It  is  clear  the  fmalleft  error  in  the  quantity  of  charcoal 

ufed,  will  eafily  account  for  this  difference  of  oxygen.     On 

the  above  calculation  it  feems  the  quantity  of  each  ingredient 

is  pretty  well  regulated,  and  that  the  gafes  formed  will  be 

expended 
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expended  in  producing  the  effe£ls  we  obferve  in  the  combuf- 
lion  of  gunpowder. 

The  refiduum  of  fired  gunpowder  Mr.  Howard  thinks  to 
be  an  alkaline  fulphuret  mixed  with  carbonat  and  fulphat  of 
potafli.  But  by  feveral  trials  I  have  long  fince  made,  I  am 
induced  to  form  the  fame  opinion,  as  to  the  qualities  of  this 
refiduum,  as  Mr.  Cruickfhank  :  the  quantity  I  have  not  had 
an  opportunity  of  afcertaining.  Mr.  Cruickfliank  fays: 
**  This  refiduum  is  very  deliquefcent,  and  when  expofcd  to 
the  air  abforbs  molfture  fufficient  to  dilTulve  a  part  of  the 
alkali;  in  confequence,  the  charcoal  becomes  expofed,  and 
the  whole  afllimies  a  dark  or  black  colour :  that  this  refiduum 
is  potafli  miited  with  a  fmall  quantity  of  fulphuret  of  potafli 
and  unconfumed  charcoal :  and  that  lOo  grains  of  gun- 
powder yield  53  grains,  of  which  three  are  charcoal." 


XLV.  Letter  frontal.  A.  VLuMBOi^HT  to  C  Delambre, 

Member  of  the  French  National  Inji'ttute. 

DNew  Barcelona,  Nov.  24,  iSoa. 
URING  my  flay  in  South  America  I  difpatchcd  feveral 
letters  to  you  and  Lalande ;  I  know  you  are  interefted  in  mv 
fate,  and  T  never  let  flip  an  opportunity  of  writing  to  you, 
though  I  have  fcarcely  any  hopes  of  my  letters  reaching  the 
place  of  their  deftination.  T  am  now  on  the  point  of  fetting 
out  tor  the  Havannah  and  Mexico,  after  having  performcci 
a  tour  of  thirleen  hundred  nautical  leagues  in  this  p.Trt  of  the 
New  World,  fituated  between  Popayan,  Quito,  and  Cavenne. 
I  have  flept  for  three  months  in  the  open  air,  in  the  woods, 
furroundtd  by  tigers  and  hideous  ferpents,  or  on  plains  co- 
vered with  crocodiles.  Bananas,  rice,  and  manioc,  have 
been  our  fole  nourifhmcnt ;  for  all  provifions  foon  become 
putrid  in  this  damp  and  fcorching  country. 

How  grand  and  majcftic  is  nature  among  thcfe  mountains  \ 
From  Baraquan  and  Uruarta,  which  unknov/n  nations  have 
covered  with  hieroglyphics,  as  far  as  the  volcano  of  Duida,' 
at  the  diftance  of  fixty  leagues  from  the  fmall  lake  of  Dorado, 
the  elevation  of  which  I  have  found  to  be  2176  metres,  there 
is  only  one  cordillera  of  granite,  that,  defcends  from  Quito, 

ai*d 
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and  proceeds  from  weft  to  eaft  to  join  the  mountains  of  tli« 
French  part  of  Guyana.  What  variety  among  the  Indian 
races  1  All  free,  all  governing  themfelves  and  eating  each 
other,  from  the  Guaicas  of  Gehetta,  a  pigmy  nation,  the 
largeft  of  whom  are  about  four  feet  two  inches  in  height,  to 
the  white  Guajaribos,  who  have  really  the  whitenefs  of  Eu- 
ropeans ;  from  the  Otomacos,  who  eat  a  pound  and  a  half 
of  earth  per  day,  to  the  Marivitanos  and  the  Magueritares, 
who  feed  on  ants  and  refin.  Having  already  fpoken  of  all 
thcfc  in  a  letter*,  which  I  difpatched  from  the  mouths  of 
t!ic  Orenoquo  to  our  good  friend  Pommard,  I  fliall  confine 
myfclf  at  prefent  to  a  few  aftronomical  obfervations,  which, 
1  think,  1  have  made  with  a  confiderable  degree  of  care. 

My  time-keeper,  by  Berthoud,  continues  to  go  with  great 
correAnefs.  I  regulate  it  every  four,  five,  or  fix  days,  by  cor- 
rcfponding  altitudes,  taken  with  my  inftruments,  which  do 
not  err  a  fecond;  viz.  fextants  by  Ramfden  and  Troughton, 
a  quadrant  by  Bird,  and  a  horizon  by  Carroche.  You  know 
that  I  am  not  very  learned  in  the  mathematics,  and  that  aftro- 
nomy  is  not  the  objc6l  of  my  travels ;  yet  with  zeal  and  ap- 
plication, and  by  daily  handling  the  fame  inftruments,  I 
have  been  able  to  do  fomething,  and  to  do  it  better.  As  I 
traveried  a  country  never  vifited  by  Europeans  till  about  thirty 
rears  a2;o,  in  which  all  the  Chriftian  miflions  do  not  amount 
ro  i8oo  fouls,  and  confequeutly  where  no  one  has  ever  yet 
been  able  to  make  obfervations,  I  conceived  that  I  ought  not 
to  ncgleft  fo  favourable  an  opportunity  of  enlarging  our  geo- 
graphical knowledge.  You  would  have  laughed  had  you  feen 
me  amidft  the  Ydapamianeres  Indians  in  theforcft  of  Cafqui- 
ava,  with  my  inftruments  mounted  on  boxes  or  trunks,  while 
the  fbells  of  tortoifes  ferved  us  as  ftools.  Eight  or  nine  apes, 
which  wc  carried  with  us,  had  a  ftrong  defire  to  handle  my 
hysjrometcr,-:,  barometers,  and  eleftrometers  alfo:  around  all 
thefe  ten  or  twelve  Indians  ftretched  out  in  their  hammocks, 
together  with  fires  to  fecure  us  from  the  tigers,  which  arc  no 
lefs  ferocious  here  than  in  Africa.  The  want  of  nourilh- 
ment,  the  mofquitoes,  the  ants;  the  chigcrs,  which  enter 
the  fkiu  and  plough  up  the  flefli ;  the  defire  of  cooling  our- 

'•■  Thii  Utter,  when  this  was  pubiifiied,  had  not  rsacbtd  France. 
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felves  in  the  water,  and  the  impoffibility  of  doing  it  on  ac- 
count of  the  ferocity  of  the  c;aymans,  the  danger  of  being 
pricked  by  the  rajas  and  the  teeth  of  the  finall  cnrib- 
lifh — .youth  and  a  great  deal  of  refignation  are  required  to 
endure  all  thefe.  The  evil  is  pafled,  and  I  have  reaped 
more  than  I  durft  venture  to  hope. 

It  is  believed  (fee  the  map  of  father  Caulin,  the  beft  ex- 
tant, though  all  the  names  are  wrong,)  that  the  Spanifti  pof- 
feffions  of  Guyana  extend  to  the  ccjuator.  But  I  have  found, 
by  very  good  obfervations  of  the  (tars  called  the  Crofs  and 
Canopus,  which  I  made  among  the  rocks  of  Culimacari, 
that  San  Carlos  del  Rio  Negro,  the  moll  fouthern  fftahlifh- 
ment,  is  in  i^  53^  of  north  latitude;  and  that  the  linep-alfes 
through  the  government  of  Great  i'ara,  near  St.  Gabriel-<lc- 
ias-Cachuellas,  where  there  is  a  cataraft,  but  not  fo  conli- 
derable  as  the  two  famous  ones  of  Atures  and  Maypura. 

At  Cumana,  before  the  earthquake,  which  we  experienced 
on  the  4th  of  November  1799,  the  magnetic  inclination, 
meafured  with  Borda's  compafs,  was  found  to  be  44"  ao  of 
the  new  divifion :  after  the  earthquake  it  was  43°  35';  the 
needle  made  229  ofcillations  in  the  courfe  of  ten  minutes. 
Experiments  have  proved  that  the  magnetic  charge  hais 
changed  in  this  part  of  the  world,  and  not  in  the  needle. 

At  Galabozo,  in  the  centre  of  Uana,  lat.  8*^  56^  56",  long. 
from  Paris  44°  40^  iS",  the  inclination  was  39*30  ;  number 
of  ofcillations  222. 

At  Atures,  one  of  the  cataracts  of  the  Orenoqno,  in  lat. 
5°  39',  long.  44°  42'  19",  the  inclination  was  32°  85' :  num- 
])nr  of  ofcillations  221. 

At  St.  Fernando  d'Atabapo,  a  miflfion  at  the  moutli  of  ilie 
Guaviara,  lat.  4"  9^50",  the  inclination  was  30'  3c/:  nun^- 
ber  of  ofcillations  219. 

At  St.  Carlos  de  Rio  Negro,  lat.  1°  53',  the  inclinatioii 
was  23"  20';  number  of  ofcillations  216. 

According  to  the  ruk's  given  by  McfTrs.  Caveirdidi  and 
Dalrymple,  care  was  always  taken,  while  obferving.  to  ti;rn 
the  compafs  to  the  eaft  and  weft  to  find  the  nicau  iiiclnia- 
tions,  and  to  corre6t  the  error  which  takes  j'lacc  when  tht 
iixis  of  the  needle  doe?  not  pafs  exa6lly  through  its  two  point-:. 

During 
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During  this  journey,  which  lafted  a  year,  I  determined 
54  points  of  South  America,  in  which  I  obfer\  cd  the  lati- 
tudes and  longitudes  :  the  former  deduced,  for  the  mod  part, 
from  the  meridian  altitude  of  two  ftars  at  leaft ;  and  the  lat- 
ter, either  from  the  diftances  of  the  moon  from  the  fun  and 
ftars,  or  from  the  time-keeper  and  horary  angles.  I  am  now 
employed  in  conftrucling  a  map  of  the  country  through  which 
I  have  travelled  ;  and  as  my  obfcrvations  fill  up  the  vacuum 
found  in  the  maps  between  Quito  and  Cayenne,  to  the  north 
of  the  river  of  the  Amazons,  I  flatter  myfelf  thai  they  will 
be  interefting  to  geographers. 

My  time-keepers  have  not  given  me  with  exaftnefs,  but 
the  differences  of  meridian  between  the  places  of  my  departure 
and  the  Caraccas,  Cumana,  and  St.  Thomas  de  Nueva-Guay- 
anna,  lat.  8°  8'  24'^,  long.  21  of  time,  ea(l  from  Cumana. 
I  am  very  anxious,  therefore,  on  account  of  my  map,  to  fix 
the  pofition  of  thefe  three  places  in  regard  to  Paris,  and  by 
obfervations  purely  aftronomical.  Befides,  it  is  very  necef- 
fary  that  navigators  (liould  be  able,  at  the  time  of  their  ar- 
rival on  this  coaft,  to  find  the  longitude  of  the  ports  well  de- 
termined, that  they  may  know  the  ftate  of  their  chronome- 
ters;  for,  except  Martinico,  Guadaloupe,  Portorico,  where 
M.  De  Churucca  obferved ;  Cayenne,  and  Quito,  there  are 
very  few  places  the  longitude  of  which  can  be  depended  on; 
efpecially  in  Spanifh  America,  Carthagena,  according  to 
the  Conncijfaiice  des  Temps ,  is  at  5h.  13'  iz"."  But  the 
three  cmerfions  of  the  fatellites,  obferved  by  Herrera,  all  give 
69°  24'  10^'  weft  of  Cadiz,  or  5  h.  13''  1 1^^  to  the  weft  of  Paris. 

I  obferved,  with  a  telefcope  of  Dollond,  which  magnifies 
95  times,  at  Cumana,  in  lat.  10°  37'  $y  " '. 

The  immerfion  of  the  fccond  fatellite  Nov,  7,  1799,  at 
lib.  41' 18^' true  time. 

Of  the  fecond  fatellite,  Sept.  11,  at  i5h.  31 'o"  true  time. 

Of  the  firft  fatellite,  Sept.  35,  1800,  at  17  h.  10'  21"  mean 
tiiDe. 

The  emerfion  of  the  4th  fatpllite,  Sept.  36,  at  17  h.  28 ''o^' 
mean  time. 

Of  ilie  third  fatellite,  Sept.  37,  at  16  h.  25 '55"  mean  time, 

Of  ihe  fourth  fctieilite,  Sept.  26,  at  17  h.  38'  o"  mean  time. 

I  am 
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1  am  therefore  miftruftful  of  the  longitude  of  Cumana,  as 
given  me  by  my  time-keeper.  When  I  arrived  from  the  Cana- 
ries at  the  Continent,  I  found  the  longitude  to  be  4h.  26'  4"  ; 
and  the  obfervations  of  M.  Fidalgo,  who  obferved  emerfions 
at  Trinidad,  but  not  at  Cumana,  give  Hill  more;  viz.  4h. 
0.6'  16".  Fidalgo  found  Trinidad  55'  16'  32"  to  the  well  of 
Cadiz,  and  Cumana  2"^  41 '  25"  to  the  weft  of  Puerta  Efpaiiia. 
But  the  map  of  Trinidad,  publiflied  at  London,  from  the 
excellent  obfervations  of  M.  De  Charucca,  makes  Puerta 
Efpaiia  61°  22'  weft  from  London.  I  am  of  opinion,  there- 
fore, that,  in  conftru6ling  the  map,  the  authors  had  before 
them  the  calculations  by  Lalande  of  the  occultation  of  Alde- 
baran,  obferved  at  Porto  Rico  on  the  21ft  of  October  1793  ; 
for  the  capital  of  Porto  Rico  is  by  the  time-keepers  4"  34' to 
the  weft  of  Puerta  Efpana,  calculating  the  longitude  by  that 
of  Porto  Rico  63°  48'  15";  and  for  Cumana  66°  29'  40''  to 
the  weft  of  Paris.  The  five  eclipfes  of  the  fatellites  which  I. 
fend  you,  muft  throw  light  on  this  fubjeft ;  and,  in  my  opi- 
nion, the  longitude  of  Cumana  will  not  be  much  beyond 
4h.  25'  20".  Unfortunately,  the  eclipfe  of  the  fun,  which 
I  completely  obferved  on  the  28th  of  September  at  Cumana, 
making  the  horns  pafs  along  the  horizontal  and  vertical  wires, 
was  not  vifible  in  Europe.  I  obferved  the  end  at  8  h.  14'  22'' 
mean  time;  the  time  certain  to  i"  nearly,  having  taken cor- 
refponding  heights  the  fame  day. 

At  Carras  (Plaza  della  S.  Trinidad)  lat.  jo"  31  '4",  I  ob- 
ferved : 

The  immerfion  of  the  firft  fatellite,  Dec.  7,  1799,  at  16  h« 
11^  57''  true  time. 

Of  the  third  fatellite,  Dec.  7,  at  17  h.  n'  36''  true  time* 

The  emerjion  'of  the  firft  fatellite,  Jan.  17,  1800,  at  ii  h- . 
14'  8"  mean  time. 

Of  the  fecond  fatellite,  Jan.  28,  at  7  h.  58'  8'^  mean  time. 

Of  the  fourth  fatellite,  Jan.  18,  at  8  h.  13 '3 'mean  time. 

At  the  Valle  del  Tuy  al  Pic  della  Cocuiza,  lat.  10°  17'  23". 

T\\&  emerfi'm  of  the  firft  fatellite,   Feb.  9,  1800,  at  11  h, 
a6'  57  ''mean  time. 

Of  the  third  fatellite  on  the  loth  of  February,  at  7  h.  58' 
tp''  mean  time. 
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But  th^fe  kft  eclipfes  were  obferved  with  a  telefcope  of 
Caroche,  which,  though  a  \-\3ry  good  one,  magnifies  only  58 
times,  not  being  able  to  carry  along  with  me,  to  Rio-Negro, 
the  large  telefcope  by  Dollond. 

Declination  of  the  magnetic  needle  at  Cumana  on  the  27th 
of  OiSlober  4""  13' 45"*;  at  Caraccas,  4°  3,8' 45";  at  Cala- 
bozo,  4°  54'  of  the  old  divifion. 

The  port  of  La  Guayra  is  exaftly  2g"  in  time  weft  from 
Caraccas ;  and  Lhope  that,  by  giving  immerfions  and  emer- 
iions,  the  meridian  of  Caraccas  will  be  properly  fixed. ' 

I  have  defcribed,  with  Bonpland,  more  than  1300  plants  *» 
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XLVI.  Proceedings  of  Learned  Societ'h-S'^ 

ROYAL   SOCIETY  OF  LONDON. 


PRIL  30^  The  reading  of  Dr.  Herfchel's  obfervatioas 
.©n  the  nature  of  the  fun  was  concluded.  The  Do6lor  re- 
marks that,  if  the  luminous  matter  of  the  fun  was  a  fluid, 
or  evea  of  a  nature  fimilar  to  an  atmofphcre,  every  opening 
mufl:,  by  the  laws  of  hydroftatics,  be  infiantly  filled  up.  His 
fupppfition  is>  that  the  fun  is  furrounded  by  an  atmofphere  of 
confiderable  denfity  on  which  the  luminous  matter  floats, 
and  which  he  conjeftures  to  be  of  fimilar  nature  to  our 
clouds.  Haying  confulted  all  the  aftronomrcal  accounts  of 
obfervationson  tlie  telefcopic  appearance  of  the  fun,  and  com- 
pared them  with  the  rcgifters  of  the  price  of  corn  for  thofe 
years  in  which  they  were  made ;  he  infers^  from  a  careful 
exasnination  of  the  whole,  that  in  thofe  years  in  which  few 
openings  were  feen,  there  has  been  a  rife  in  the  price  of 
wheat,  inconfequence  of  a  fcarcity,  arifing  from  a  fraailtT 
emiffipaof  the  matter  of  heat. 

*  A  ktter  from  Hafnel-!a-Chenaye,  chemift  at  Guadaloupe,  dated 
Ja,n.  5,  ftates,  that  M.  Humboldt  had  fct  out  for  the  Havannsh,  after 
having  left  with  the  ngent  of  the  government  at  Gaadaloupe  a  box  for  the 
Inftitute  and  two  packets,  one  for  Fourcroy  and  the  other  for  Delambre. 
As  the  box  has  not  yet  arrived,  nor  the  packets  addrefSpd  to  Fourcroy,  \t 
n  to  be  prcfumed  that. the  above  letter  is  not  tlut  mentioned  by  Hafpcl- 
la-Cheji^ye  , 

On 
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On  May  7lh  was  read  a  paper  by  Everard  HomCj  Efq.  oii 
the  grinding  teeth  of  the  wild  boar. 

On  the  14th,  additional  obfervations  on  the  emiffion  of 
light  and  heat  from  the  fun ;  being  a  continuation  of  the 
obfervations  on  the  nature  of  the  fun,  read  April  16,  23, 
and  30":  by  Dr.  Herfchel.  Thefe  additional  remarks  are  the 
refult  of  obfervations  made  from  the  2d  of  March  to  the  3d  of 
May,  and  during  the  late  mild  weather ;  and  tend  to  confirm 
the  Doftor's  former  conjeclure,  as  on  fome  of  the  davs  there 
were  no  lefs  than  fixty  openings.  The  Do6tor  fuppofes  that 
one  fide  of  the  fun  has  the  power  of  fending  forth  more  heat 
than  the  other.  As  great  incon\'enience  refulted  from  the 
heat  tranfmitted  through  coloured  glafles,  he  viewed  th^  fun 
through  fluids.  Alcohol,  Port  wine,  ink  diluted  with  water, 
which  gave  an  image  of  the  fun  as  white  as  fnow;  and  eveii 
common  water,  anfwered  the  purpofe  of  flopping  the  heat 
remarkably  well. 

A  paper,  by  Thomas  Andrew  Knight,  Efq.  on  the  afcent 
of  fap  in  vegetables,  was  partly  read  the  fame  evening,  and 
was  concluded  at  the  following  meeting.  It  contains  a  vaft 
alfeniblage  of  curious  fafts,  obfervations,  and  experiments!, 
on  the  phyfiology  of  vegetables. 

FRENCH    NATIONAL    INSTITUTE, 

The  following  is  an  account  of  the  labours  of  the  Clafs  of 
the  Mathematical  and  Phyfical  Sciences  during  the  fecond 
quarter  of  the  year  9  : 

Mathematical  Part  r-ead  hjr  Lalandev 
I  Lalande  read  a  memoir  on  the  longitude  of  Alexandria  in 
Egypt,  which  he  determined  by  an  emerfion  of  the  ftar 
Antares,  compared  with  a  complete  obfervation  of  the  fame 
eclipfe  made  at  Marfeilles  by  Thulis,  aflbeiate  of  the  Infti- 
tute.  It  refults  from  this  calculation  that  the  diHcrence  of 
the  meridians  is  1^  50'  26  ",  which  varies  a  littk  from  that 
edabliflied  by  Nouet  and  Quenot.  The  pofition,  therefore, 
of  this  point  feems  now  to  be  well  known. 

Prony  read  a  notice  on  the  grand  decimal  trisi;onometrical 
tables,  calculated  under  the  direAion  of  Lalande,  by  a  me- 
ithoJ  entirely  new,  and  which  is  attended  wiui-  this  advantage, 
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that  an  indefinite  number  of  calculators  might  be  employed 
at  the  fame  time,  the  greater  part  of  whom  \voal4  have  oo- 
cafion  for  no  other  knowledge  than  that  of  addition  an^  fub- 
tradion. 

Galvanic  Experiments. — C.  Cuvier  ftated  the  different 
opinions  that  have  been  advanced  refpe&ing  the  galvanic 
fluid,  and  how  far  its  etfefts  were  fuppofed  to  affeft'the  re- 
ceived doftrines  refpefting  the  compofition  of  water  j  but 
from  the  length  of  his  notice  on  this  head,  and  the  period 
at  which  it  came  to  hand,  we  are  obliged  to  defer  it  till  next 
month.  ' 

The  other  notices,  read  bv  Cuvier,  were  the  following: 

Difctiffions  on  the  Compojilion  of  IVater.—WhWc  Fourcroy 
and  Vauquelin  were  defending  the  French  chemillry  againd 
the  objeiSlions  which  galvanifm  gave  rife  to,  C.  Van  Mons, 
affociate  refident  at  Bruflels,  was  combating  an  adverfary 
who  employed  arms  of  another  kind. 

M-  Wiegleb,  a  German  chemirt,  having  made  water  in  a 
ftate  of  vapour  to  pafs  through  different  kinds  of  tubes  con- 
taining different  matters,  obtained  gafes  different  from  thofe 
which-  compofe  that  liquid,  according  to  the  pneumatic 
theory.  He  thence  concluded  that  water  can  be  changed  ac- 
cording to  circumflances  into  various  kinds  of  gafes.  Some 
of  the  Dutch  chemills,  having  repeated  and  varied  thefe  ex- 
periments, found  that  the  gafes  obtained  had  penetratf;d 
through  the  pores  of  the  tubes,  the  matter  of  which  was  not 
fufliciently  compact;  that  they  were  always  produced  by  the 
fubftances  vV'tth  which  thefe  tubes  werfe  furrounded,  and  that 
by  employing  impermeable  tubes  nothing  of  the  like  kind» 
was  manifelied.  M.  Wiegleb  wrote  a  reply  to  the  Dutch 
chemifts,  and  Van  Mons  has  now  refuted  his  anfwer  in  a 
'Latin  memoir.  As  we  cannr.t  here  enter  into  a  minute  dif- 
cufiion  of  this  fubject,  it  will  be  fufficicnt  to  obferve  that 
the  refiilt  of  Van  Mons  is  entirely  favourable  to  the  P'rench 
theory.  '  '     ' " 

Means  of  purify  IT?  ^  the  yJir. — Th.rec  months  ago  I  gave  an 
account  ot  Guyton's  labour  on  the  means  of  purifying  the 
air,  preventing  contagion,  and  checking  its  pro^rrefs.  He 
contiuLied  the  reading- of  his  paper  at  fome  fittings  of  this 

quarieij 
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quarter,  and  it  will  foon  be  fabmitted  to  the  public.  Gay- 
ton  has  obtained  the  nioft  gratifying  reward  that  a  philofo- 
pher  can  expeA  for  his  refearchps  :  it  was,  in  a  great  niea- 
j'ure,  by  the  procefles  he  has  pointeid  out,  viz.  fumigation? 
with  the  muriatic  acid,  that  the  epidemical  difeafe  which 
ravao;ed  Andalufia  was  deftroyed.  Thjs  fact  appears  from 
the  report  made  to  the  Spanifh  government  by  Dr.  Queraltq, 
fent  from  Seville  for  that  purpofe,  and  the  report  communi- 
cated to  Guyton  by  M.  Ghnbernatj  one  of  t|ie  penfioned 
travellers  of  the  king  of  Spain. 

Extratlion  of  Soda  frgrn.  Marine  Salt. — Berthollct  has  been 
employed  on  a  fubject  of  great  irnportance  to  the  arts,  the 
decompofition  of  marine  fait.  Leblanc  having  publiflied  ^ 
procefs  for  extracting  the  foda,  Berthollet  has  made  fomp 
changes  in  it  which  render  it  more  advantageous,  eafier,  and 
applicable  with  more  economy  to  the  difierent  arts  in  which 
the  oxygenated  murialed  acid  is  ufed. 

On  the  fuppofed  Returns  of  the  frlnclpal  Variations  ff  the 
Atviofphere. — To  be  able  to  foretei  the  variations  of  the  at- 
mofphere  would  be  a  thing  of  fo  much  general  utility,  that 
it  needs  excite  littje  aftonifhment  that  it  iliould,  at  all  times, 
have  been  ai>  objeft  of  refearch  to  philofophers;  and  it  ought 
to  excite  lefs,  that  tjic  obfcurity  in  which  this  as  well  as 
every  other  part  of  futurity  is  involved,  has  made  thofe  who 
pretend  to  f6refee  the  variations  of  the  air  to  be  ranked  in 
the  fame  clafs  as  thofe  who  pretend  to  foretcl  nioral  and 
political  changes.  \\  mfiy,  however,  be  ealily  feen  th^t  thcfe 
events  are  not  of  the  fame  order  ;  that  t^ie  caufes  of  the 
former  are  much  Icfs  varied,  and  confequently  are  fufceptible 
of  combinations  lefs  numerous;  that  thefe  caufes  have  not 
the  mobility  of  the  affeCfions  of  the  mind ;  and  that,  if  fome 
of  them  ftill  efcape  us,  it  is  not  iieceflary  they  (liould  do  fv> 
always. 

Thefe  rcfleclions  induce.d  Lamarck  to  examine  the  follow- 
ing quefiion : — "  Among  the  different  variations  of  the  ftate 
of  the  atmofphere,  and  efpct;ially  thofe  obfcrvcd  in  our  la- 
titucies  from  40  degrees  to  the  poles,  are  there  any,  the  perio- 
dical return  of  which  can  be  determined  ? "  Lamarck  has  beeri 
able  to  convince  himfelf  that  ihefolutionof  this  queilion  can- 
not 
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not  be  obtained  unlefs  three  means,  which  he  points  out, 
are  en^pJoyed  in  conjimftion:  of  thefe  means  we  fhall  men- 
lion  that  only  which  con fi (Is  in  the  eftablifliment  of  a  regu- 
lar correfpondence  of  obfervations  made  every  day  in  ditier- 
cnt  parts  of  an  extenfive  country,  in  order  to  afcertain 
whether-  the  great  atmofpheric  variations  obfer\'ed  in  any 
one  place  are  really  the  refult  of  any  caufe  which  has  a 
tletermijiable  periodical  return.  This  means,  fays  Lamarck, 
is  fo  efilcntial  that  it  is  aftonifliing  it  lliould  have  been  hither- 
to negle6led. 

After  laying  down  thefe  bafes,  Lamarck  gives  an  account 
of  the  refults  he  has  been  able  to  obtain  :  he  diftinguifhes 
them  into  the  knou  ledge  of  fa6ls  which  cannot  be  doubted, 
and  iimple  obfervations.  The  alternate  elevation  or  depref- 
fion  of  the  moon,  above  or  below  the  equator,  in  the  courfe 
of  each  lunar  month,  produces  in  the  atmofphere,  according 
to  this  author,  very  apparent  effefts.  During  the  auftral 
'declination  of  the  moon,  and  pariicularly  on  the  approach  of 
the  anftral  luniftice,  the  winds  which  then  prevail  blow 
vfrom  the  regions  oi'  the  north,  north- weft,  or  nortb-eaftj  or 
call,  6r  from  fome  of  the  points  comprehended  between  thefe 
points.  The  conftitution  of  t^ie  atmofphere  thence  rffulting 
lends  to  give  drv  or  cold  weather,  according  to  the  feafon, 
and  to  rcitore  a  bright  atmofphere  and  fine  weather.  During 
the  boreal  declination  of  the  moon,  and  particularly  the  ap- 
proach of  the  boreal  luniftice,  the  prevailing  winds  blaw 
*Vom  fom.e  of  the  points  oppofite  to  thofe  mentioned  above 
as  predominant  dimiig  the  auftral  declination.  The  at- 
mofpheric conUitution  thence  refalting  tends  to  give  cloudy 
weather,  more  or  lefs  damp  and  rainy.  It  is  favourable  to 
the  formation  of  ftornls,  wliich  never  taJce  place  but  during 
this  declination  of  the  moon. 

Amoncc  the  figns  which  Lamarck  confidcrs  as  fimple  ob- 
feiTations  I  (liail  mention  only  the  following,  and  fhall  em- 
ploy the  fame«expreflions  as  the  author. 

"  As  the  pofition  of  the  lunar  points  changes  very  flowly, 
which  makes  ihcm  fall  for  feveral  months  fucceffively,  fome- 
times  on  the  lunifticial  days  and  fometimes  on  the  mean  days, 
this  poiilion  gives  rife  to  that  liationary  ftate  of  the  atmofphere 

which 
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-which  is  obferved  in  fuch  or  fuch  feafon  of  certain  years, 
which  renders  thefe  feafons  and  thefe  years  fingularly  re- 
markable." 
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Correfpondent,  Mr.  Richard  Hunt,  of  Howden,  obferv'fs 
that  it  is  commonly  held  "  that  for  the  purpofe  of  exciting 
electricity  by  a  machine,  communication  with  the  earth  is 
neceflary,  either  from  the  cufhion  or  the  condu<ftor;  and, 
above  ail,  that  in  charging  jars  the  jar  muft  communicate 
with  the  earth  ;  but  that  this  is  not  quite  correal:,  all  that  is 
gained  by  fuch  a  communication  being  neither  more  nor  lefe 
than  an  indirect  connexion  being  eftabliflicd  between  the 
cufliion  and  the  outfide  of  the  jar.  Accordingly  he  finds 
that  if  the  machine,  the  jar,  and  the  opejator  be  all  infu- 
lated,  ftill  the  jar  may  be  charged  if  a  comrmmicaiton  has 
been  ejlahlijhed  hetiueen  the  outer  coating  and  the  c7(Jhion  by 
means  of  a  wire  or  any  conducing  body  interpofed  between 
them." 

Our  correfpondent  probably  knows  that  by  means  of  Mr. 
Nairn's  eletlrical  machine  two  jars  are  charged  without 
having  any  connection  with  the  ground,  and  that  in  thi-s 
cafe,  as  well  as  the  one  he  has  Hated,  the  effect  may  be 
fatisfadtorily  explained  by  the  prefent  or  by  the  Franklinian 
theory. 

ANTIQUITIES. 

The  Eaft  India  Company  has  received  from  its  agent,  nf 
Bagdad,  twelve  bricks  of  thofe  which  are  (till  remainincr  near 
Hiila,  on  the  Euphrates,  on  the  fpot  where  the  antient 
Babylon,  according  to  major  Rennel  and  other  geographer?* 
is  fuppofed  to  have  flood.  On  thefe  bricks  chara<Sters  are 
engraved  perfectly  fimilar  to  thofe  which  are  found  in  Perfii 
on  the  ruins  of  Cbehilminar,  about  a  day's  journev  from 
^nra%,  and  commonly  called  Pcrfcpolitan.  Thefe  charac- 
ters, which  have  already  been  noticed  by  Le  Bruyn,  Ki.'mp- 
fer,  Niebuhr,  and  others,,  have  hitherto  beea  reckoned  pecu- 
.5  liar 
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liar  to  theffe  ruins,  being  only  found  on  blocks  of  marble  or 
on  gems  dug  up  there.  By  the  difcovery,  however,  of  the 
prefent  bricks  it  has  been  proved  that  they  were  iifed  alfo  iifi 
other  parts,  having  been  found  amongft  the  ruins  of  the  an- 
tient  capital  of  Chaldasa.  Befides,  having  received  by  this 
means  more  copious  fpecimens  of  that  fpecies  of  writing,  it 
■will  become  ealier  lo  decide  whether  thefe  chara6lers  are  of 
the  alphabetic,  or  fyllabic,  or  hieroglyphic  kind,  whether 
they  ought  to  be  read  from  the  right  or  from  the  left,  hori- 
zontally or  perpendicularly,  from  the  top  or  from  the  bot- 
tom. Perhaps  each  word  may  be  exprelTed  by  a  particular 
group,  like  thofe  antient  charafters  of  the  Chinefe  publifhed 
lately  in  London  by  the  learned  Dr.  Hagar,  where,  inftead 
of  nails,  like  thofe  now  made  ufe  of,  leaves,  flowers,  brace- 
lets, fnakes,  and  other  reprefentations,  are  employed,  ar- 
ranged in  different  pofitions  to  exprefs  different  words. 

NATURAL   HISTORY. 

A  correfpondent  fends  us  the  following  curious  notice  :— 
"  In  the  year -1 794,  a  hen,  belonging  to  captain  Nicholfon, 
Duke- flreet,  Whitehaven,  fwelled  to  an  enormous  fi^e,  which 
continued  near  five  weeks,  when  fhe  died.  One  of  his  fons 
cut  her  open  for  a  favourite  dog,  when  he  difcovered  an  egg 
of  a  prodigious  bulk,  which  was  found  to  contain  two 
chickens.  Thefe  chickens  were  carried  to  Dr.  Wyhe  of  the 
fame  place,  where  ihe  egg  and  its  contents  may  be  feen.  The 
fielh  of  the  hen  was  turned  entirely  black." 
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